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Foreword

The American Association of Colleges for Teacher Education, in
cooperation  with — Associated  Organizations  for  Teacher  Lducation
(AOTED, contracted with the United States Office of Educatian (1:duca-
tianal Media Branch) for a twenty-seven month program entitled “A
Project to Improve the Professional Sequence in Preservice Teacher
Education through the Sclective and Planned Use of New Media.,” One
of the results of 1]1c TLAM Project (Teacher Education and Media) was
the pul)ll(.m(m and wide distribution by the AACTE of A Proposal for the
Revision of the Pre-service Professional Coriponent of a Program of
Teacher Education. This publication stimulated a great deal of interest
on the part af teacher educators in the field.

Under the leadership of John R. Verduin, Jr., the Division of Educa-
tion of the State University College, Geneseo, New York, using the TTEAM
proposal as a guide. cnowcd in an academic year study of thc theoretical
foundations of tcacher Cdumtlon A scrics of faculty seminars was held
throughout the school vear, and leading cducational rescarchers and
theoreticians were called in ta serve as resource persons. These seminars
served to upgrade and stimulate the teacher education faculty and provided
an instrument for approaching the teacher education curriculum in a more
analytical manner. This present book contains an edited version of the
presentations and discussions engaged in by the faculty, and it is hoped that
others involved in teacher plc]mmnon programs will find stimulation in
these materials.

The New York State Department of Education  deseryes specil
recognition for supporting this cffort.  Commendation is also duc the
college administration for its continuing encouragement to Dr. Verduin
and his staff. The Association also wishes to thank Dr. Verduin for
making this manuscript available. While the opinions concerning the
prcparatlon of teachers cxpressed herein are those of Dr. Verduin :m(l the
special resource people, they are sure to stimulate considerable discussion in
the field. The Association commends this cffort to seck new and innovative
approaches to teacher preparation.

A special note of appreciation is given to Mrs. Rebecea Fiske for her
work in translating the original manuscript into book form.

Warrer J. Mars
Associate Secretary

Marclr 1967
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Preface

This book is the result of an intensive academic vear study into
the theoretical foundations of teacher education of the future.! It was
my plcasme to initiate and chair this study which brought thirteen of the
nation’s finest educational rescarchers and 1hcowtlcmns together with the
Division of Education of the State University College, (vchsco, New
York. The Division of Education for the academic vear study utilized as a
cuide to its investigation and thinking A Proposal for the Revision of the
Pre-Service I’;o[css:o;ml Component oF a Program of Teacher Education
by Herbert T, LaGrone.® Dean Lﬂ(lencc P)opmal represents a monu-
mental and thoughtful cffort at reviewing the available evidence and
orgdm/.mg it into a program for plepmmg tc‘ldlus. Since the thml\mg was
so gaod and the sources cited so outstanding, we chose various people from
the Proposal as consultants to come to our campus about cvery two weeks
throughout the academic year 1965-66 to present their ideas to us. As a
result OF a visit of two or three davs by cach of the specialists, we were
better able to understand their work and the meaning it held for improved
tcacher education.

Before the consultants began coming to our campus, LaGrone spent
two days with us discussing his Proposal and the nature of our study.
From his guidance and discussion we embarked on our investigation. Onc
puint made quite clear to me by Dr. LaGrone was that we in Genesco
should attempt to “translate” our study into some form of workable docu-
ment for other pmclicino teacher educators to use. Since our study was
unique in nature, and since teacher education is under scrutiny now, I
moved ahcad in my attempt to formulate some document that could be used
by other educators in the ficld. The thivteen consultants also offered their
support and encouragement in the drafting of this document.

After considerable thinking and discussion with the thirtecen consul-
tants, the professional staff of The American Association of Colleges for

Teacher Education, and others concerned with this writing project, it
was decided that the document should take the form of a “resource hook,”
whereby the work of our consultants would be stated in one volume for
the consideration of others. Besides the research and theories of the
consultants, there will be idcas presented on the implications of the work
for improved teacher education. In this book, then, the objective presenta-
tion of the specialist’s work and the meaning it has for new and different
patterns of preparing teachers will be offered. From this presentation it is
{ hoped that the reader will gather suflicient data and ideas to attempt to
foster some kind of innovation in his teacher education program, or at least
to do some scrious thinking about preparing teachers. The work of the

' For a more complete discussion of the study see Verduin, John R., Jr. “Theo-
§ retical Foundations for Teacher Education of the Future: An Academic Year Study.”
i Journal of Teacher Education 17: 112-14; Spring 1966.

* LaGrone, Herbert. A Proposal for the Revision of the Pre-Service Professional
. Component of a Program of Teacher Education. Washington, D. C.: The Americin
Association of Colleges for Teacher Education, 1964.
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thirteen consultants docs not. of course, represent all of the significant work
refated o preparing teachers. but it does offer suflicient evidence Tor one
to think about and perhaps to propose some change in existing programs.

I will make some introductory statements in Chapter Onc regarding
teacher education and the nature of some of the variables associated with
preparing good teachers. This should serve to start us thinking about
preparatory programs and the meaning that cach consultant's work has for
them. The next thirteen chapters will present individually the work of
the visiting consultants. The final chapter will offer some brief conclusions
and dircctions as I view them. The conclusions will be only in regard to
some commonality of ideas and summary of main points. Amy umc]uslons
regarding what teacher education should be as a result of this book will
lm\ > to come from the reader. To be a true resource book, this must be the
case. T will, however, suggest some directions that we in teacher education
might take in our cfforts to prepare better teachers for our public schools.

I should like to thank the State University of New York, Dr. Samuel
B. Gould. president; and Dr. Harry Porter, provost, for granting me the
funds for sccretarial assistance and supplies to draft this resource book.
I should also like to thank the Staie University College, Genesco, New
York; and Dr. Robert W. MacVittic, president, for provl(lmo funds fm my
salary during the writing project. Finally, I should like to thank The
American 1\5§0u']t1()n of Collcoes for Teacher Education for pubhshmo
this book. Only through the team cfforts of these three major sources is
this book possible.

This book also was made poqs'iblc through the considerable efforts of
our thirteen consultants. Very sincere appreciation must be expressed to
them, not only for their assistance on this book, but for their contribution
to the original study. Working with them during their visits to our campus
was indecd challenging, cnhOhtcmno anc most cxcmno Their dedication
to the educative process is of the lnghc.st, and their \\ullingncss 1o assist
others contributes to their status as outstanding Amcerican educators.

Our consultants were as follows:

B. Othanel Smith, Professor of Education, University of linois

Hilda Taba, Professor of Education, San Francisco State College

N. L. Gage, Professor of Education and Psychology, Stanford Um\cmt\'
Ned rhndc]s Professor of Education, University ol Michigan

Arno DBellack, Professor of Education, Teachers Collcgc. Columbia

University
T W Getzels, Professor of Education and Psychology. University of

Chicago '

Harrv Lloqd\ Professor of Education, University of IHinois

Albert de\c\’ President, ENTELE K lmor])omlcd, Newburyport, Massa-
chusetts

James Gallagher, Professor of Education, University of Illinois

J. Richard Suchman, Research and Development  Specialist, Secicrice

Researeh Associates
Asahel Woodruff, Professor of Education, University of Utah
David Krathwohl, Professor of Education and Dean, Syracuse University




Elizabeth  Steiner Maccia, Professor and  Chairman,  Department of

Philosophy, University of Southwestern Louisiana

| am also indebted to Miss Char Mace Akers for her considerable effores
at typing the various drafts of this manuscript and to my wife Janct for
her assistance with editing and reviewing the tapes and manuscript.

Again, I must thank the stafl of AACTE for the carly guidance in this
book, and Herbert LaGrone for his overall assistance in our study. The
encouragement offered by these people and the professional staff of the
Division of Education of the State University College, Geneseo, was most
gratifying. 1t is our fervent hope that this book will contribute to the
improvement of teacher education programs throughout the nation.

JRV, Jr.
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Chapter 1. Introduction

The study of education and the carcful rethinking about the prepara-
tion of teachers are perhaps at their highest point in lnstl)x y, and they should
remain under critical study for some time. The writing of "James B. Conant?
lias prompted pro[c<510ml teacher cducators to tumk critically about
prograns that prepare voung people for a carcer in teaching. If onc accepts
the notions of Conant. howe\er, he might automatically conclucle that there
is no body of knowledge. no content, and no discipline in education or that
none can be developed. To concede this would be pure folly on the part
of professional educators. There is enough data on the topic now to start
formulating some different kinds of patterns for preparing a mote analytical
and critical person to assume the position of classroom teacher.

If one were to analyze teacher education now, it would not be difficult
to find that the typical undergraduate program for teachers consists of
foundations courses. methods courses, and a form of practicum. Does this
produce the kind of critical, decision-making person necessary for teaching
in our schools now and in the future? It may not be too difficult to answer
no to this proposition.

What is known about the teaching act, knowledge and order of con-
tent, educational objectives, thinking and concept formation, and theories
and paradigms for teaching? Further, what is known about the analysis of
these important functions in our preparatory proomms? Arc we giving
them proper consideration, or are we relving on the “intuitive” peeson to
carry on the functions of classroom tmchmo in our public schools? Reliance
on the intuitive person suggests that thcrL is no distinct area of teacher
education and that there never will be. This, too, is wrong, and many
tcacher wducation people are beginning to realize it.

To change these false notions, perhaps it will take the efforts more of
practicing tcacher cducators than of the cducational researchers and

! Conant, James B. The Education of American Teacher« Wew York: McGraw-
Hill Book Co., 1963.
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theoreticians to foster the needed change in preparatory programs. "The
change must occur in the college classrooms theoughout the nation, for
change at this grass roots level is what is needed for new designs in teacher
education.

The carly rescarch by Smith (see Chapter 2) has opened the door to
study of the tcadnnu act. Othiers have taken up the task so that now we
have some data on 1&1(]111]0 strategics and the analysis of ¢lassroom inter-
action.  Still others have PI‘O\’lde some paradigms, guides. and theories
ot teaching and formal classroom instruction. One can glean from the
literature some significant idess on teacung, the analysis of teaching. and
theoretical rotions about teaching. These outstinding studies should assist
the teacher educator in his scarcly for better v ovs of preparing teachers.

Onc is confronted with the use, order, and structure of the vast
explosion of knowledge and what meaning it now has for the voung people
in our public schools. Teachers must consxclu how content can be oxclcrul
and used properly for effective meaning in the classroom to insurce that
learning takes place to a higher degree. '] cacher educators should first give
(()nsul(' ration’ to the stuaies and 11 inking in this all-importar:t arca.

In this age of rapid social chenge and perpleving world problems. one
is quite interested in the develepment or thinking on the part of the
voungsters in our sch»ols. How it one taught to think and inquire? What
arc the important goals in the cognitive domain? Tlow can one achicve
the. : goals as well as those of the alfective domain? How can adequate
concept formation be fostered in our youngsters, and what is necessary for
this kind of concept formation? These scem to be important concerns
facing vouny people who will become teachers, as well as those who teach
teachers. There is subsaantial data 2-:d thinking on these important arcas,
and after u careful consideration, it should find its way into the preparatory
programs of teachers.

To develop a program for the preparation of teachers requires a con-
siderable effort on tac part of the teacher educators. It requires a decision
on what is important for teachers, an identification of the variables for
consideration, and some theoretical and perhaps some philosophical notions
about teaching-learning and the mcaning it has for teachers.

There are three major arcas to consider when thinking about the
preparation of tcachers: gencral education, specialized education. and the
professional component. AlthOUOh the first arca may be bevond the rcalm
of this book, teacher educators must consider what goes into this arca for the
preparation of better teachers. Since the school in which the teacher will
teach is found in a culturel setting, then perhaps some sociology and history
arc necessary. Since the outcomes from the educative process are philo-
sophical, some philosophy may be important. Since we live in a highly
technical socicty, perhaps some study of the sciences is imperative. These
arguments ¢ suld be built for humanitics, arts, and other disciplines within
thc arca of general education and, of course. require decisions on the part
of the interested teacher educator. What scems important for future

2
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teachers for effective teaching and effective fiving within . democratic
SOCICLY?

Some decisions must also be made concerning specialized teachers.
Should the history teacher be required to take enough work in history to
think like an historian? Should this depth be required ol teachers who
work in other major chsuplmc arcas? What should be required of the
clementary school teacher in specialized areas? Tlaw much depth in con-
tent should he have to perform his duty as an effeetive teacher? Again,
what study in social sciences, science. humanities. arts, and special arcas
n education is necessary {or the effective function of a classroom teacher?
Since this area is 1ore closely related to the professional education com-
ponent, teacher educators must give serious thought to it. Parts of the
remaining chapters of this book wxll allude to this important arca.

I mally, the professional component, or selected experiences developed
for the prospective teacher to prepare him for his professional work in the
classroom, is of vital concern to the teacher educator.

Before a program of professional experiences can be identified and
tested with teacher education students. some philosophical questions have
to be answe~ 1: and some assumptions about the students, the program or
content, and  » outcomes should be made. First of all, when thinking
about a preparatory program. one must begin by thinking about the kind of
product he desires. What results does he want from his intensive work
with future teachers? What skills, abilities, and knowledge should the
future teacher possess after completing the program?

What assumptions can be made regarding the student’s background,
ability to learn, current conceptual scheme, and changes in behavior? What
does the teacher educator think about knowledge, learning. and new
media in relation to a program for teachers? A careful examination of these
and other factors must be made when thinking about preparing teachers.

To serve as a guide to the thinking about the preparation of teachers,
the Geneseo Study utilized the Proposal by Flerbert LaGrone®  This
Proposcl made a significant attempt to structure a program for teachers
based on exisi"ng literature in education. FaGrone suggested his assumyp-
tions, made ... philosophical judgments, and then lnocccdcd to plot the
program.  nc Proposal was indeed only a proposal to create study,
thinking, and interest on the problem of preparing teachers. Conceptual
Models in Teacher Education is a study of parts of the Proposal, and
LaGrone’s work served as a guide to the writing of the present volume. To
enhance the reader’s knowledge about the subject, perhaps he may wish to
read the Proposal during the coverage of this book. Too, the Proposal may
offer to the reader some basic notions of what is involved in a new and
different proposal for preparing teachers.

Within Course I, The Analvtical Study of Teaching, of LaGrone’s

: LaGrone Herbert F. A Proposal for the Revision of the Pre-Service Professional
Component of a Program of Teacher Education. Washington, DD. C.: The American
Association of Colleges for Teacher Education, 1964,

11
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Proposal, this resource book will include the work by B. Othanel Smith on
the Logical Aspects of Teaching. This will be followed by Tlilda Taba's
work on Teaching Strategies for Cognitive Growth, which resulted from

her investigation nl Thml\mo in rrcmcnmlv School Children. Then a
discussion on Paradigms and Thconu for Te"nduno by N. L. Gage from
his extensive writing in this arca will be offered. Thc analysis of classroom
interaction of the teacher and students will be discussed using Ned
Flanders’ Interaction Analysis research. Then the extensive, descriptive
study. The Language of the Classroom. by Arno Bellack will be reviewed.
rnmllv within (()unsc I. the Classroom (vmup and the School as a Social
S\'stcm by . W. Getzels will be offered. From a study of these six out-
St.m(lmo effarts the reader can perhaps devise some means for analysis of
the many variables associated with teaching, and then move to the concept
formation stage. Using these various warks should permit the student to
identify, explain, and even demonstrate the important concepts. Sufficient
conerete examples in these works should also provide the necessary means
for analysis and concept formation.

Within Course Tl Structures and Uses of Knowledge, the Uses of
Knowledge by Harry S. Broudy \\1” bc discussed in this boo]\ Following
Broudy’s “work will be the work of Albert L. Hickey on the Loglcal
Structure of Teaching. From tlusc two works the teacher educator, and in
turn the teacher education student. can begin to look at the logical organi-
zation of the content to be taught. Also. they may be better able to analyze
the cantent and place it in better arder for teaching. T'rom the work of
these specialists one can begin to make better decisions about what should
be taught and the particular order of the teaching.

Under Course H1 Concepts of TTuman Development and Learning,
comes a discussion of the works by James Gallagher, ]. Richard Sudmmn
and Asahcl Woodruff. (-d“d(’ll(‘r uscd tue Strugturc of the Intellect in
somc of his rescarch on fotccl Children and thus has scen the meaning of
this three-dimensional cognitive madel. Suchman’s work has been focused
on the process of lnqmr\ Training and what meaning this has for the
individual and his conceptual system. Woodruff's very swmhmm work on
Concept Farmation and the prerequisites for adequate formation of con-
cepts will be presented and discussed to show its meaning {or the teaching
process. A\ carcful examination of the works of these three specialists should
assist the teacher education professor and student in thinking about
intellectual development. inquiry. and concept formation,

Course 1V, Designs for Teaching-Learning, in the Proposal is dis-
cussed within the frameworks of the works of Woodruff and Krathwohl.
Woodruff's additional wark on Learning Unit Design will be covered in
this book. and a discussion on Education Goals by David Krathwohl will be
offered. These two cfforts will assist the teacher educator in preparing for
a mcthod of teaching utilizing many of the other specialists” works. The
teacher cducation studcnt qhould be able to prepare a learning experience
for the adequate development of concepts.

1
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Under Course V, Demonstration and Evaluation of Teaching Com-
petencies, this book will present the work of Elizabeth Steiner Maccm on
Theorics of Formal Instruction. A discussion of this work will aid the
teacher in thinking about thmretlcnl models and in developing a theory of
formal instruction.

It should be noted that several of the studies ol the consultants can
apply to other arcas or courses as outlined by LaGrone. This is why the
reader should perhaps consider both LaGrone's Proposal and this “hook
concurrently.

The writer does not suggest a close adherence w the notions of the
Proposal. Only after a comph_tc study of the topics in this book and some
aciditional thinking and review should the reader suggest and test a method
of preparing teachers which will offer the outcomes “desired by him. It is
to this point that this book is written. Completely new programs as well as
modification within existing programs can be cited as the goals of this book.
Closure and conclusions must, therefore, come from the 101d01A
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Chapter 2. The Logical Aspec!s of Teaching

Professor B. Othanel Smith' and associates conducted some extensive
inquiry into the logical dimensions of teaching under a United States Office
of Education grant. The context of this rescarch will be reported here, and
the implications of this work for improved teacher education programs will
be discussed.

This rescarch was an outgrowth of some earlier investigatory work into
the proposition of whether or not instruction in logic in sc]ccte(l 111011 school
subjects would change the ability of students to think critically. The goals
of this rescarch project were » defined broadly as:

1. Devising a procedure for finding out whether or not there are

logical dimensions of 1eaching and for deseribing such dimensions
as discovered.

2. Determining if there is any significant difference in the behavior
of those lldmcl in the l()"l(d] (llmcnsmns of teaching from those
not trained.

3. Determining the effects of such different behavior as may be found

upon the logical behavior of the students.

Only the deser'ption of the logical dimensions of teaclnng behavior will be
discussed in this chapter. T hc rescarch reported in this chapter is the first
level of inquiry, where behaviors arc observed, described, and classified:
and thus no change in the behavior is prescribed. From a varicty of
alternatives Smith chose two clements of the conceptual context to study:

verbal behavior and the logical nature of the behavior. He wanted to
analyze student-teacher-content interaction in logical terms. Teaching
behavior as described by Smith is multifaceted, but he selected only the
behavior that induces l(_.nnmu as an end pm(]uct Since tcaching behavior
is primarily verbal in nature. he studied only verbal behavior, such as

spoken and written discourse and symbolic expression. He selected logic

! Dr. Swith is Professor of Education at the University of Illinois in the Bureau
of Educational Research.
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hecause questions entail Jogical operations. A\ logical operation is a verbal
performance. the correctness of which can be ascertained by the degree to
which it corresponds to the requirements of logic.

Smith suggests that there are three types of verbal behavior nsed in
teaching. Onc tvpe, such as instructing, cliciting responses, and causing the
topic to be remembered, is intended to have a specihic effect. This kind
of discourse involves such intellectual operations as explaining and defining
so that the topic can be under stood and restated. The second kind of ver lml
behavior, simplv telling the student how to perform an operation, can be
checked if the student is able to perform the skill or operation required of
him. Once the skill is acquired, then nothing more is required. The third
kind of verbal behavior, such as praising, advising, and commending the
student, has an cmotional rather than a cognitive influence on the student.
These kinds of utterances are not usually ol an intellectual nature, but are
used for aflective purposcs.

Smith further defines two kinds of behaviors that may be considered
logical in a sense. Behavior is logical if it can be formulated symbolically
in a logical form. and it can be logical if it can be modified in responsc to
a self-analysis and correction of onc’s thought processes in accordance with
the rules of logic. Thesc two notions about logical hehavior are used in
this research.

Smith and associates gathercd their data through the taping of
sccondary classroom discourse. Their unit of discourse was divided simply
into two forms: ¢pisode and monologuc.

Episode was the unit used when more than one speaker addressed the
group. Generally the episodic discourse would go througl: a three-phase
pattern: the opening (generally a question). thc sustaining (gencrally a
reply or judgment), and the’ closing Can aflirmative u:mmlﬂ Somc
episodes did not go through the final stage because of a lack of a closing
comment; they Coul(l move back to the opening or sustaining phase.

Monologue discourse was used extensivelv for making assignments and
announcements and for giving dircctions. It occurred much less frequently
than did episodic discoursc.

For the development of categories into which the various cpisodes
could be placed, Smith found that the conventional categories of logic
would not work completely because of the great variety "m(l complc'\lty oF
svmbolic operations demanded by tmahcm Therefore, some unusual

categories of logic were used, and of course, the mﬂuchL of the con-
\cntmnal categories found its way into the ﬁnal category svstem. Cuortain
considerations finally led to classifving episodes by their opening phases.

The opening phase always contained a verbal move that evoked at
least one and many tlmcs a series of related verbal exchanges. The verbal
move was termed an “entry” by Smith. The entry was a 501[ -initiating move
on the part of the person who made it, and it was followed by some
responding remarks. The entry, it was argued, thus tended to shave the
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nature of the episode. From the classilication of the entry one could then
determine the logic of the response or sustaining phase.
The categories into which the entries were grouped are:

DEFINING. Entries making up this group are conec red with how waords
or other symbols are used ta refer to ohjects Cabstract or concrete). These
entries vary in form and content, hut, in general, they ask implicitly or
explicitly for the meaning of terms.

Defining may take the following forms: (a) A term is given and a
dehnition or meaning of the term is to be supplied as a response to the entry:
for example, “What does the word ‘dorsal’ mean®” (b)Y The entry contains
neither the word “mean” nor the word “deline”” The entry asks instead what
something is—for example, “What is a cablegram?” (¢) The noun in the entry
is a grammatically proper name. In these cases, the entry requires that the
object designated by the proper name be described or otherwise indicated—for
example, “Who was Paul Elmer More?” (d) Some entries ask for a term or
expression that can be substituted for another term or expression—for example,
“What is the symbol for gravity?”

DESCRIBING. To describe is to represent something by words or
drawing, to tell about samething. Thus, the entries making up this category
mention ar suggest something and require that an account of this something
be given. In the question, “What can vou tell us abaut the gill rakers?” it is
clear that we are asked to describe the gill rakers.

Hewever, not all questions that mention or allude to something ask for a
description. “What would be some examples of a sense organ?” is a question
that numes a class of things and asks that examples be cited. No description is
requested.

In some cases, as in the example just given, it is casy to tell whether or
not the entry requires a description or an identification; but in a large number
of entries, this intent is obscure. “What did Cleveland find out?” is a question
that might be answered hy naming whatever it was that Cleveland uncovered,
but the expectations would be more nearly satisfied were the question answered
by a brief account of what he found out. On the other hand, “What is a
comman defect of this part (cerebellum) of the brain?” may be answered by
naming the defect, although a description of the defect would not he
inappropriate as an answer.

DESIGNATING. To designate is to identify something hy nar-e—word
or other symbol. The name designates the object (abstract or concrete) to
which it refers. Thus, this group of entries is made up of items in which
something is described or otherwise indicated, and the name used to refer to
it or to i(ﬁ:ntify it is requested. These entries vary widely in form and content.
In general, they demand that objects (abstract or concrete) be designated hy
name or other symbol or simply by pointing. Consider the question, “What do
you call a word used to modify a verh?” The question is answered hy giving
the name of the word—namely, “adverb.” The question, “What reptile did he
show in the film?” is answered in the same way—by giving a name—although
the question daes not explicitly ask what the reptile is cnlleg. Again, “What is
the word (in a given sentence) that is ta be modified?” is a question that can
be answered by pointing to the particular ward or by saying it.

Designating may take the follawing forms: (a) The entry demands that
an example or instance, or a number of examples of a group of things be named;
(b) The entrv gives a set of things and requires that all members of the set be
| named; (c¢) The entry gives a particular class or group of things, or a particular
object, and requires that it be specified by name or by pointing; (d) The entry
descrihes or suggests something and asks explicitly for its name.
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STATING. Entries in this group do not ask for names, descriptions, and
so forth, hut for things to he stated. They may ask for statements of issucs,
steps in proofs, rules, obligations, theorems, conclusions, ideas, beliefs, promises,
threats, Tor example, the question, “What is the conclusion®” asks for a state-
ment of some sort. It seldom can be answered satisfactorily merely naming or
deseribing.

REPORTING. The entries in this group ask for a report on what a book
or document says, for information in the text, or for a summary or review, for

N

example, “What happens in Chapter Ten?

SUBSTITUTING. The entries making up this category ask the student
ta perform a svmbolic aperation, usually of a mathematical nature, for example,
“Substitute y for x in this equation.”

EVALUATING. To evaluate is to estimate the worth, dependahility, or
the like, of sonething. An entry of this type requires that some object, expres-
sion, cevent, action, or state of aflairs be rated on its value, dependability, desira-
bility, and the like. For example, the question, “Is he a good judge?” asks the
student to rate a judge who acts in some particular manner.

OPINING. To opine is to express beliefs, usually based on little or no
evidence. Such heliefs are about what is possible, what might have heen and is
not, what might obtain in the future. “Da you think that historians will say
that Wilson was right in proposing the League of Nations?” is an entry that
asks for conjecture about how historians of the future will judge Woodrow
Wilson with respect to a particular set of actions—those involved in proposing
the League of Nations.

CLASSIFYING. Each entry in this group makes explicit reference to an
instance and/or class (group, set, kind) of things. The entry requires that a
given instance be put in a lnrgcr class to which it belongs as a subclass. For
example, “What special type of triangle did you find it to be?” is a question that
makes reference, by the word “it,” to a particular triangle. The student is
expected to tell to what class of triangles this particular one belungs. As an
illustration of questions that ask for a class to be placed in a larger class, con-
sider the following: “What group of animals does the jellyfish belong to?” In
this question, the terin “jellylish” does not refer to a particular jellyfish, but ta
a subclass. The student is required to name the larger class ta which the group
of animals called “jellvfish” belongs,

CONMPARING AND CONTRASTING. This type of entry requires
comnparison of two or more things (actions, factors, objects, processes, and sa
on). There are three kinds of entries in this category: (a) The entry merely
asks for a comparison, the points of comparison not being explicitly indicated,
for example, "What is the difference between prabation and parole:” (b) The
entry specifies two (or more) things and asks that cither their similarities or
differences be noted with respect to a particular characteristic, for example,
“Is its (fish’s) eye very large compared to the size of the grasshopper's?” (c)
The entry names a thing and requires that another thing similar to it, or
different fram it, be indicated; for instance, “Whicli one (Canadian house)
corresponds ta the ouse of Commons?”

CONDITIONAL INFERRING. This category consists of entries cach
containing an antecedent—that is, the conditional parts of a statement. In the
sentence, "“\When it rains, the streets are wet,” the phrase “when it rains” s
the antecedent. The phrase “the streets are wet” is the consequent. Now, the
entries that make up this category give an antecedent. Sometimes they give
both an antecedent and a consequent. They never contain a consequent alone.

Here is an example of an entry containing an antecedent only: “Flow does
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that Cundemocratic handling of colonics) affect the motier country?” The
phrase “undemocratic handling of colonies™ is the antecedent. It describes the
condition of which the effect on the mother country is the consequent. The
question asks the student 10 tell what the consequent is. Take another case: “If
the diagonal (in a rhombus) is given as 12 and this angle is 60, what is the
angle at C and at A" In all cases where the antecedent alone is given, the
entry requires that the consequent—effect. result, vuteome, subsequent behavior
—he supplicd as the answer,

Consider an example of an entry containing both an anteeedent and a
consequent: “Did you ever get a headache from sleeping in o draft?” The
phrase “sleeping in a draft” is the antecedent and “get a headache” is the
consequent. In entries of this kind. the student is required 1o affirm the con-
sequent, to deny it, or ta say he does not know if he has ever suffered or
enjoyed the consequent under the given condition.

Some of these entries ask for value judgments; some ask for statements of
result or outcome; and others for descriptions of actions, decisions, and the like,

EXPLAINING. There are several types of explanation entries, all of
which have one thing in common: They give a particular consequent and they
require that an antecedent he supplied. 1o explain is to set forth an antecedent
condition of which the panicular event 10 be explained is taken as the effect—
or clse, to give the rules, definitions, or facts used to justify decisions, judg-
ments, actions, and so on. In the exammple, “Why did the light go out?” the
consequent is “the light go out.”” The question usks the student to give a reason
or reasons to account for the fact that the licht is out. The reasons(s) is Care)
the antecedent(s). '

There are six kinds of explanation entries, depending upon the kind of
antecedent—mechanical, causal, sequent, procedural  teleological, and nor-
mative—used to account for the consequent. These are described as follows:

Mechanical-explaining entries give an event or action that must be
accounted for through description of the way the parts of a structure fit or work
together. For example, “How do fish make a sound?” asks for a description of
the mechanism or structure that enables the fish to make vibrations.

Entries of the causal-explaining type give events, situations, or states to be
accounted for and ask that a state of affairs be cited of which the given event
(or a situation or state) is taken to be the result. For instance, “What makes a
person’s muscles “twitch’?” asks for a description of the condition of the nerves
associated with twitching.

chucnt-cxplnining entries usk how something happened.  They require
that a sequence of events be cited of which the event to be accounted for is the
end point. For example, as already cited, the question, “Flow did McKinley
happen ta be killed,” requires the recitation of events leading up to the
assassination of President McKinley.

Procedural-explaining entries require description of the steps or operations
by which a given result or end is attained. Ilere is a sample of entry: “How
did you get 72 (for an answer)?” The student is expected to tell the steps he
touk to obtain his answer.

The teleological-explaining tvpe of entry contains descriptions of actions,
decisions, states of affairs. or the worth of things, and requires that these be
accounted for or justified by reference to purposes, functions, or goals. For
instance, “Why are you doing those problems?” asks for a purpose—such as
satisfying an assignment.

Entries of the normative-explaining type do cither of two things. First,
they may mention or assume a decision, judgment, or state of knowing and
require that it be justified by citation of a definition or characteristic or both.
For example, “Why do we call them (animals between vertebrates and inverte-
brates) the chordata animal group®” asks that the student give a definition of
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the chordata phylun and point out that the animals in question have the

characteristics called for by the definition. Second, members of this group of

entries cite actions, decisions, or choices (either made or to be made) and
require that rules be given as reasons fur the decisions, choices, cte. I'or
example, “Why do we “use ‘shorter’ (m (.()1111).1r1n§D two pencils as to length)?”
asks for a rule preseribing the use of “shorter” in such cases. Lintries of this
type usually call for grammatical or mathematical rules.

DIRECTING AND MANAGING CLASSROOM. Many  questions
asked by teachers have little or no logical significance. They are not designed
to evoke thought but to keep the classroom activities moving ulong.*

Obscrvations® from this investigation tended to indicate that the per-
formance by teachers and students is of low quality when judged by logical
standards. The handling of the content of instruction by both students and
teachers is at a cammon sense level. There is no more clarity and rigor of
thought and analysis in classroom discourse than is oldmari]y found in the

asual give and take of discussion occurring anvwhere in daily life. Trurther,

lc.)dlcls do not understand the logic of (llscussnon or the lomc of subject
matter. Smith also found that the treatment of concepts, plmcnplc , and
other knowledge often lacked clarity and rigor. Some examples by Smith
can be cited to (hsplav the fact that te'lchmo behavior seldom conforms to
strict logical structures or the ideal forms [ound in logic.

lcaclnng hehavior seldom  exhibits complctc logical explanations.

Instead of comy lete explanations, we find episodes consisting of explanation
sketches that cither fail to give the connecting facts or, as is more often the
case, the cxplanatory principle. The following are tvpical cases of
clliptical explanations in the classroom.

I. A passage from a chemistry text is read defining acids, bases. and salts.
Examples of these are given, along with some of their commercial uses. It
is pointed out that lca§ is used as a base in many paints and that lead is
most often found, in nature, combined \\'ltll sulphur as lead sulplmtc After
some further claboration the teacher asks, “Why does lead-base paint turn

black?” A student replies that the lead combines (with sulphur). The
pattern of explanation may be diegrammed in this way:

Connecting statement: It Thing to be explained:
(lead) combines (with Lead-hase paint turns
sulphur.)? »  black.

Explanatory principle:  (If lead in paint comnbines with sulphur
in the air, it forms a black substance called lead sulphate.)

[{S]

A class in history is discussing Cleveland’s second administration. They are
considering several unpopular things (at least. unpopular with certain
groups of pcople) that Cleveland did during his second term in office. The
teacher asks, “What did he (Clev <.]dnd) do that made the capitalists

E Mcux and Smith (1), pp. 142-148.

# For reliability, experimental procedures. data, and other pertinent information
on this research sce Smith and Mecux (2).

' Parentheses indicate what teacher and student assumed but did not say.
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unhappy?” A student says that he repealed the wriffs. The pattern is as
follows:

Connecting  statement: Thing 10 be explained:
e repealed the tariffs. Capitalistsare unhappy.

A 4

Explanatory principle:  (If tarifls are repealed, capitalists are

dissatisfied and unhappy.)

In each of these cases the explanatory principle is missing. Absence of an
explanation sketch is not to be understood as indicating a poor explanation.
There are, donbtless, many cases in which the p'nciple is so clearly under-
stood that to repeat it would be redundant. In still other cases, the principle is
trivial and does not bear repeating. In same cascs, however, the principle is at
the heart of the explanatory process, and failure to make it clear is to give a
faulty explanation. In dealing with the problem of finding the area of a
rhombus where one angle is 60° and the shorter diagonal is twelve units long,
the question arises as to how the class knows that an indicated angle is 120°.
The studer.* says that opposite angles in a thombus are equal. If the principles
were not given in this case, the explanation would be faulty because the correct
principle is neither obvious nor understood from the cantext. Diagrammatically
the pattern is as fallows:

Connecting  statement: Thing to be explained:
(This fgure is a An indicated angle is
rhombus. 120°.

Explanatory principle: Opposite angles in a rhombus are cqual.

In its ideal farn, valuation dimension consists of four factors: (a) some-
thing—object, statement or expression, event, action. state of affairs—to be rated
as good or bad, just or unjust, true or false, acceptable ur unacceptable, and so
on; (b) a rating; (¢) a criterion or set of criteria by which the rating is ade:
and (d) facts about the thing to be rated that support the use of the criterion
in making the rating. Suppose a class is discussing the gnestion of whether ar
nat certain statements that appear in so-called “true stories” are indeed true.
To answer this question logically, the students must have a criterion for truth.
In this case, the criterion they decide to use is that any statement conforming
to observations is true. Tlic set of statements appearing in the stories are to be
rated as true or false. To apply the criterion to the statements is to get evidence
that the statements are true—that is, that the statements correspond ta observa-
tions. If there is such evidence, then the statements may be rated as true.

Valuation episodes, almost without exception, are elliptical. Either the
criterion is not given, or the facts are missing. The following episode illustrates
a valuative structure in which the criterion is not given. The class has been
discussing the differential treatment accorded the Philippines, Cuba, and
Puerto Rico after the Spanish-American War. The teacher asks, “Were Cubans
really better prepared to take on the responsibilitics of governing themselves than
the other two groups?” A student answers that the Cubans were more prepared
and adds that the Puerta Rican people did not have very much experience in
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self-government. In diagrammatic form, the structure of the episode looks
like this:

Rating:  Cubans  were ‘T'hing to be rated: Prep-
more  (hetter)  pre- aration of Cubans for
pared. <« self - government  in

comparison to Philip-
pinos and  Puerto
Ricans.
Facts: The Puerto Rican people did not have much experience
in self-government. (Supposedly the Cubans did. and nothing
is said about the Philippinos.)

Criterion: Not given.

In the foregoing case, the criterion is entirely missing, and the facts on
whith to rest a value judgment are only partially cited. This example is
typical of valuative episodes as they actually oceur in teaching situations,
although other elliptical forms often occur. In one of these, a rating is given
without the justifving facts and criterion. In discussing a novel, the class is
compdring one of the characters—Scobic—with Christ. The teacher suggests
that Christ’s weakness, from a human standpoint, was his goodncss. Then
she asks, “What is Scobie’s main weakness® A student answers, “It is sym-
pathy Cwith mankind).” The teacher says. “All right.” The logical structure
of the episode is:

Rating: Sympathy “hing to be rated:
(Scobie’s main weak- Scobic's characteristics
ness). -— as depicted in the

1\ story.

Criterion: Nbot given.

Here, it is clear that neither fact nor criterion is given. There is no justification
whatever of the rating~but only agreement ketween the teacher’s judgment
and the student’s.

An infrequent incomplete form occurs when the evaluation criterion is
given without any facts connecting the criterion with the rating. In discussing
a novel, the teacher asks. “Is it fair for an author to use cmotional appeal to
promote an argument?” A student says that it is fair and then goes on to
announce the criterion on which he wishes to rest his rating. The skeletonized
form of the episode is as follows:

Rating: Yes. (It is fair.) Thing to be rated: Use
of “emotional appeal
by an author to pro-
mote an argument. Is

v it fair?
Facts: None given.
Criterion:  Student A, If things appeal emeticnally, then you can get people
interested.
Student B. Once you get people interested, th 'n you can appeal
to their reason.”

5 Meux and Smith (1), pp. 153-157.
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Implications for Improved Teacher Education

Irom the above brief discussion of the intersive work of Smith, one
can glean several imporant implications for preparing teachers. Tt should
e nulcd here that Smnh has moved bevond his study to ¢ study of the
strategics of teaching, utilizing the ouvnnl work." Trom the second study
he lml)ns to develop the “if ... tll('n proposition for sclected strategics
for teaching concepts and olhc clcmcnls such as reasons. procedures, and

values. Since the sceond study has not been completed at this writing, it is
not mentioned here. At the time of e completion of the second qlud\'
one will be able to better understand the implications of this work in the
logical dimensions of teaching for improved teacher education. However,
several im])ormnl' concerns are present now,

First of all, as suggested by LaGrone in his Proposal, Smith's work
could be used as an apsivtical instrument to assess the teaching behavior
of preservice students. The prescrvice teacher could teach a smOle coneept
to a limited number of students. IHis instruction could then be follow( d by
an analysis of a tape to determine the degree of his success in teaching a
concept. After *lie analysis, some 1clcqc]mw could occur with appropriate
corrective measures.  This vould afford lhc analvtical determinant to
teaching behaviar which is the theme of LaGrone's Proposal and parts of
this book. The analysis aspeet of this work could occur in the usual
methods courses or pcrlmps could find its way into a theory and laborator,
course on teaching,

Since Smlths study indicates poar logical operation on the part of
teachers in handling content, this rescarch lql\c% on additional mcaning for
the usual methods courses. Courses in methods should examine the twel\c
different types of logical processes or operations developed by Smith and
indicate the most effective wavs of performing them. This activity has to be
done in relation to the particular subject matter being taught, becau.e the
handling of the various ()pudunns may vary from one (lmClplmc to another.
IFor "\ample explanation in one llsmplmc would be different froum that in
anetner. Although there are common logical clemnents in the difforent ways
of cxplaining, lllcxc is sufhicient cllﬁ(‘lcnw in the performance of the
0\'pl;m"1tor\' operation in various content arcas to swarrant individual treat-
ment in cach arca. This ql)cudll/all()n must apply to all logical processes
performed by teadlus and pupils in the clas.room. Smith suggests that the
study of the twelve logical operations ot teaching as seen ])\' lim is more
dPPTOPlIdtC than a Fonmal course in logic. The ldlt(‘ ap]nouh might be
wasteful. since abont two-thirds of a course in logic mav not e ']])])ll(']b]L
to teaching. Since the ll\l)otlmslq of this extensive rescarch was that the
(]Ll"llll\’ of instruction would improve if the logical aperations involved
improved, an extensive study of the basic operations seems desirable by the
preservice teacher cducation student.

Perlmps the major significant implication for utilizing Smitl’s work

5 See Smith, and oihers (4.
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in teacher education programs evolves when attention is given 1o the
possible outcomes for students in the classroom of the teacher working with
logical operations. Smith feels it is reasonable 1o suppose that students of
teachers whose behavior measures high in logical operations would show
liigher scores on critical thinking tests than llmw ol teachers having lower
ratings, assuming, of course, that all other conditions are cqual. Another
C\’])L‘Cl‘lli()n QUU(’(‘S[L(I by Smith i that students of teachers who are superior
in the lmndllncr of ]()“I(Jl operations would rate high in the ability 1o
identify mist: 1]\(‘5 in reasoning, in delining, in valuating, and in other louual
processes. Further, the improvement in thc teacher’s ﬂl)l]ll} to handle 1hc.w
operations would result in more student knowledge. Besides learning the
asual facts. the stadent would learn the new relationships that proper por-
tormance ol logieal operations brings out. Finally, he would learn the faws
of a discipline, how laws are used in giving explanations of phenomena, and
how they are tied together in a system of (lchmtlons and theories. 1t would
be diflicult to argue with the values of these goals for forthright instruction
in a classroom.

Therefore, it we want increased knowledge and the ability to think
criticallv as outcomes of instruction, and if teachers can achieve thesc
outcomes by improving their abilities to handle logical operations, then
it would he logical for teacher cducators to examine dn(l incorporate somc
of Smitli's wor L in their teacher preparation program.
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Chapter 3. Teaching Strategies for
Cognitive Growth

Professor Hilda Taba' and associates have focused their intensive
rescarch largely on the development of a strategy for the gencration and
enhancement of independent thought processes on the part of clementary
school children in the area of social studies. The central goal for the studv
was to cxamine the development of thought under three training condi-
tions: (a) a curriculum designed for the development of thought. ()
teaching strategics focused explicitly and consciously on the mastery of the
necessary cognitive skills, and (¢) a suflicient time span to permit a develop-
mental sequence in training.* A subsidiary objective was to develop a
method of categorizing thought processes for analyz*ng thinking as it occurs
in a classroom setting. A further subsidiary goal was to develop the teaching
strategics for the development of cognitive skills. IHowever, the transaction
between teaching acts and student behavior was a significant aspect of the
analysi. of this work.

The essence of this chapter on Taba’s work will focus on the thought
processes or cognitive tasks as defined by her and the teaching strategics
needed for the mastery of these cognitive skills. To ignore the curriculum
aspect of this research is ill advised, but it is felt that once understood and
mastered, the thought processes and strategics can be utilized in any type of
the curriculum and even in areas other than the social studies area (the
focus of this rescarch). Thercfore, the processes involved will be discussed
with an understanding that the curriculum content is an  essential
ingredient for the successful exccution of the processes. The social studies
curriculum will be brought out only to afford meaning to the important
cognitive processes.?

1 Dr. Taba is Professor of Education at San Francisco State College.
* Taba, Levine, and Elzey (3).

* For reliability, experimental procedures, data, and other pertinent information,

see Taba, Levine, and Elzey (3).
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Taba identified three categorics of thought processes or cognitive tasks:
(a) concept formation, (b) interpretation of data and lhc making of
inferences, and (¢) the application of known principles and facts to (\phm
new phenomena. to predict consequences from Lknown conditions and
events, or to dev cl()l) h\pothcﬁcs by using known generalizations and facts.?
These three cognitive tasks were .nml) /,Ld from two different angles: the
operations or elements involved, and the scqucntiul steps necessary for
mastering them.
Concept Formation

Since concept formation is considered the basic form of cognition on
which all cognitive processes depend. Taba, for her study. utilized basic
concept [mmatnon and defined it as consisting of three different Processes
or operations:  (a) the differentiation of the spcuh( properties af objects
or cvents, such as differentiating the materials of which houses are built
from other characteristics of houses (this diffcrentiation involves the process
of analyvsis, in the sense of breaking down the global complexcs representing
()b]uu and cvents into spcmﬁcd l)lOl)L‘I‘thS) (b) grouping, or a process
of assembling specified propertics across many objects and evens, ic.,
grouping together hospitals, doctors, and medicine according to some semi-
intuitively identifiable basis such as representing somcething to do with
health. or the fact that their availability scrves as an index for the standard
of living; and (c) labeling or categorizing; i.c., explicitly identifving the
basis far grouping, and subsuming the items under some label or category.”

In the classroom differentiation may be called for in the act of
enumeration, cither by recall from previous expericence, or by specifying
items noted in a ComplC\ presentation, such as a film or a story. For
example, students could list the materials used for building housces, or name
things and cvents noted in a film. Grouping is putting together diverse
items which have some common characteristics, such as grouping schools,
hospitals, and parks as community facilitics. Usually, this process ol scarch-
ing for a basis of grouping leads to a discovery that the items can be
grouped in multiple ways, depending on the purpose and the basis used.

Categorization occurs in the form of making decisions about what
labcls to use for groups, what to subsumce under which category, such as
whether weather is to be subsumed under climate, or vice versa. This
involves an awarcness of orders of subordination and superordination.

In teaching these operations, as well as in analvzing them, the
hicrarchical nature of concepts must be kept in mind. As the process of
abstracting continucs, the categories or labcls become increasingly more
abstract ancl encompassing, ancl thereby more remote from the initial
concrete reference. This increasing abstraction also enhances their power as
cognitive tools for organizing mformatlon In the classroom, concepts on
dlf‘fcrent levels of a])stmntlon may be suggested simultancously, which

! Tuba (6).
5 1hid.
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creates the problem of differentiation. For example, students e v oenu
merate materials for building housing in specific terms, such as tar paper
and fiber glass. o+ in classes, .such as 1nsuldtmn.

A gmphlc representation of the cognitive task of concept formation
and the skills for using it appears below:

Concept Formation®

Overt Activity Covert Mental Operation Fliciting Questions
I. Enumeration 1. Differentiation 1. What did you sec? hear?
and listing note?
2. Grouping 2. Identifying common prop- 2. What belongs  together?
erties, abstracting On what criterion?
3. Labeling, cate- 3. Determining the hier- 3. How would you call these
gorizing archical order of items. groups?  What  belongs
Super- and sub-ordination, under what?

Interpretation of Data

Interpreting data and making inferences frem it is cssentially an
inductive process of developing generalizations, although never accom-
plished without some application of what is previously known. This task
involves four basic operations: One is that of assembling concerete informa
tion, cither by instigating a process of recall and retrieval of ple\ jously
learned information, or bv being presented new information and identi-
fying the speceific points in this set of data. This is a basic operation and
somewhat similar to the first step in grouping and classifving. Second 1s
that of cxplaining or giving reasons for certain evenzs. such as explaining
why the way of life in California changed when harbors openced for free
trade, or \\'h) the carly colonists desired to change their form of government.

The third operation consists of relating different points of processed
information, such as is involved in comparing the proportion of white
population in Drazil and Argentina. and rclating the information thus
obtained to its possible connection with standards of living in the two
countrics. The fourth operation is that of formulating gencralizations or
inferences, such as that the countries in Latin America with predominantly
white population tend to have u higher standard of living.

While these processes are generic, there are differences according o
whether the content being interpreted s scicntific or literary, whether the
f data is couched in quantitative or verbal symbols, or whether it is concrete
or abstract. Greater precision is required, and fairly rigorous Jimits are sct.
for extrapolation and interpolation when interpreting quantitative data.
while “reading betwcen the lines” is almost a necessity in interpreting
literary passages.”

Tuba and Hill i), p. 85.
T Taba (2).
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A gruphic representation of the cognitive task of interpretation of data
and the skills for using it appears below:

Interpretation of Data®

Quert Activity Covert Mental Operation Lliciting Questions
I. Identifying 1. Differeniiation . What did vou note? see?
points find?
2. Explainingitems 2. Relating points to cach 2. Why did so-and-so hap-
of identified other. Determining cause pen?
information and effeet relationships.
3. Muking infer- 3. Gaing beyond what is 3. What does this mean?
ences given. Imdmg implica- What  picture  does it
tions. extrapolating. create  in your mind?
What would  yoit  con-
clude?

Application of Principles

A third cognitive task has to do with applying previous knowledge—
principles, generalizations, or facts—to cxplain new phenomena and to
predict consequences from known conditions.  For example, if one knows
what a desert is like, what way of life prevails there, and how water acts v
the soil, one can prcdlct what would happen in a desert if water were
available.

Essentially, two different operations are involved: that of predicting,
and that of establishing the parameters cither of logical relationships or of
information with \\'lncll to test the validity of prcdlctlons. The level of
a prediction or a hypothesis can be judged according to the extent of the
leap from a given condition. But cqually important is the completencss of
the paramecicr—the chain of links which connects the prediction and the
conditions. For example. the prediction that grass will grow in the desert
if water is available is a prediction of a lower order than is the prediction
that nomads will become farmers. and the former entails a shorter and a
simpler chain of causal links.

Application of principles invites a greater degree of divergence than
cither of the preceding cognitive tasks. Each condition presented as data
invites a divergent line of predictions. For this reason. this process contains
opportunitics for creative and divergent use of knowledge. In fact, some
tests of creativity use situations inv ol\ ing prediction. but they use conditions
which set few constraints and lhcxc[m ¢ permit an unlimited exercise of
ln(’cnultv

In social situations. 1hcsc processes also provoke value judgments and
stereatypes. For example. in explaining why delinquency exists or in
predicting how it will ch’.mgc if certain measures are employed, it s

S Tuba and Hill (12, p. 94,
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nccessary to consider not only the factors aflecting human behavior, but
also what belicfs prevail about equality, justice, democratic values, deviate
behavior, and adolescence.”

The operations involved in applying principles are quite crucial to
developing productive patterns of thought. This process is the chief vehicle
for transfer of knowledge. This process is, thercfore. crucial for getting
milcage out of the little that students can acquire directly during their
schooling. It is a chicf mcans for creating new knowledge by logical
processes, and a way of acquiring control over wide arcas of new phe-
nomena. It is also the process by which models for hypothesizing can be
created, frecing the individual from the necessity of being bound to the
immediate stimulus.

A graphic representation of the cognitive task of application of
principles and the skills for using it appears below:

Application of Principles!!

Overt Activity Covert Mental Operation Eliciting Questions
1. Predicting consequences. 1. Analyzing the nature of 1. What would
Explaining unfamiliar the problem or situation. happen if. . . .3
phenomena.  Hypothesiz- Retrieving relevant knowl-
ing. cdge.

2. Explaining, supporting the 2. Deciermining  the causal 2. Why do you

predictionsand hypotheses. links leading to prediction think this would
or hypothesis. happen?

3. Verifving the prediction. 3. Using logical principles or 3. What would it
factual knowledge to de- take for so-
termine  necessary  and and-so to be true
sufficient conditions. or probably true?

As conceptualized in the study, these three cognitive tasks have
scveral things in common. First, the mastery ot operation in cach task—
concept formation, interpretation, and inference and application of prin-
ciples—entails a scquence of steps. For example, in order to form genceral
concepts form diverse specific information, the opcrations need to be
mastered in a certain sequential order:  cnumeration combined with
differcntiation — grouping, which involves determining the basis for group-
ing — categorizing and labeling, which involves creating superordinate
classcs. 1!

Despite the difference in the operations and in the specific steps, the
sequences involved in mastering these steps are similar in that all involve
hicrarchics of levels of abstraction and complexity. Each successive step
in all the cognitive tasks involves more complex operations that does the

1 Taba and Hill (1), p. 102.
"' Taba, Levine, and Elzey (37,
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preceding one. Ina sense. cach step also represents an increment in the
lcap from that which was originally given.

Finally, the sequence of operations required in the successive steps
involves different proportions of intuitive performance and of conscious
awareness of the principles involved in the performance.

Indirectly, this conception of the  hicrarchical difliculty in levels
of mental operations also involves the principle of rotation of assimilation
and accommodation. This principle implies that information is at first fitted
into and interpreted according to the existing conceprual system. This is
followed by a type of mcnml activity \\'lllCl] calls for the extension and
rcorganization of that conceptual system. In interpretation of data, for
examplc, accumulation of dcscnpmc information js followed by explana-
tion. In the sequence involved in applying principles, the ollcnmo of
intuitive and fairly unconstrained predictions or hypotheses is follow cd by
challenging their validity by constructing the informational and l()mc.ll
parameters to justify them. 2

Teaching Strategies for Cognitive Development

For the training of teachers and the design of this study. Taba evolved a
paradigm of tcaclnno in which, instcad of treating tc‘ldmw as a global pro-
cess, specific lcarmng tasks were defined and tcaclnng strategics were focused
on these cognitive tasks. To bring about particular behavioral changes in
students, the strategies were arranged into sequential order to meet both the
logical requirements of the nature of the tasks und the psvchological
requircments of mastering them. This mcans that the nature of the strategy
depends on the kind of task. For example, cach cognitive task (i.c., concept
formation, interpretation of data, and application of principles) requires
a special set of questions and a special sequencing of them. Each (uestion
is designed to elicit a special kind of overt activity, such as cnumerating
or explaining. This overt activity in turn fosters or requires the covert
mental operation, such as differentiating in case of enumeration and sceing
causal relations in casc of explaining. Taba states that these covert mental
operations arc the ones which actually determine the sequence of learning
activitics and of the cliciting questions for the teacher. For example, in the
task of grouping and classifying, the first question will take the form of,
“What did you sce, hear, note?” This calls for enumeration or listing of
the items for consideration. From there the pupils must decide what
belongs together. This overt activity calls for identifying a property or a
characteristic that is common to all items. This characteristic becomes the
basis for grouping. Finally, it is nccessary to label the groups and to decide
what belongs under which label.

In these operations cach step is a prerequisite for the next one. One
cannot label or categorize until some prior grouping has taken place, and
one cannot group until the items have been listed and enumerated.

12 Ihid.
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For the cognitive s k of interpretation of data (see chare p. 19), the
overt activities are identifving points, c\l)l.nmnu these identihed items, and
then making inferences or generalizations. These in turn ILqunc the covert
mental operations of dlllucnumnu explaining by wmpnmu and con
aasting, and finding nnpllmll(ms ])C\(m(l what i given. Taba suggests
that a varicty of lL‘nnan expericnees can foster this ]\111(] ol cognitive 11\1\
Students may read, review audiovisual materials, observe, ‘m(l do other
things which furnish the data for interpreting and inferring. "The learning
L'\pcncnu_‘ must ])londc oppolluml\ 1o ditflerentiate 1]1L relevant ll()]ll
the irrelevant. to contrast and compare, Lo see k cause and eflect relation-
ships, and to generalize bevond what is given. This latter is ditlicalt for
many \()lan\lcn to do, because they have never been required to go bevond
what is given in a book. The requirement of looking for spculm answers
has u)n(lmuncd them against inferring from the data.

The strategy for 1hu d])l)]l(_.lll()n of principles, the third cognitive
task Csee p. _O), starts with the requirement to predict consequences from
described conditions. The cliciting questinn would be, "What would
lmppcn il ... ?" The corresponding covert mental operation would then
require the sluclcnts to analyze the nature of the PlOb]L]]l retricve relevant
information, and usc available information in order to make a valid pre-
diction. T'rom this point the teacher can move the pupils to the second step,
cxplnininO and supporting the prediction or hypothesis, by stating the
question, "Why do you think this will happen?™ This requires the stu(lcnts
to scarch for causal links leading from condition to prediction. Then the
final overt activity is to verify thc prediction, in which case the students are
required to use logical principles or factual knowledge to determine the
necessary and suflicient conditions.

There is also a more or less natural placement for these tasks in the
sequence of the units. Taba suggests that the beginning of the unit usually
affords good opportunities for grouping and classification of information.
The task of interpreting data is best performed at poines at which new
information, such as rescarch, reading, or viewing of films, is gathered. The
task of applving principles is usually most appropriate at the end of a unit
of study, of course, after some previous knowledge has been gained and
after concept formation and the interpretation of data have occurred.

Taba suggests further that the questions should be viewed as serving
specific pedagogical functions. One is that of focusing. The questions
should set the stage for both the kind of mental operation to be performed
and the topic or the content on which this operation is to be performed.
In other words, the question should tell the students what they are te ik
about (such as materials used to build houses), and what thcv are to do
with this content Cwwiether they are to list the materials or group together
matcrials that serve similar functions, cte.).

Another pedagogical function is that of extending thought on the same
level. For example, when students are explaining events they noted in
films, it is not cnough for onc student to give his notion. It is important to
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encourage others to add their ideas also. The teacher should scek additional
information on alrcady established levels of thought or elaboration and
clarification of information already provided.

Finaliv, there is a pedagogical function of making a transition from
one level of thought to another Cor from one step to another), such as {rom
assembling descriptive information to explaining certain items in that
information, or from offering predictions to establishing their validity. fhis
is a form of changing the focus, or “lifting of thought to another level.”

An important consideration in all these intellectual operations is to
so form the questions that the student can and will perform the operations
themselves. Teachers must refrain from a temptation to offer a category, a
gencralization, when students have difliculty in developing one themselves.
Otherwise, the students are deprived of the opportunity o Tearn the process.
For example, in case of grouping, the students must sce themselves what
rclationship exists between different items they have listed and devise their
own categories. They must also discover that things can be grouped in
different ways. An orange can be grouped with other round objects and
also with the group called fruit. However, clarity of specific items s
important to achieve aiequate groupings, and the tcacher should assist
in cliciting clarification when necessary.

Naturally, the end outcomes are not perfect, especially in the first
attempts. For example, the explanations of information or the generaliza-
tions and predictions may be quite defective at first, because the students
have not yet mastered all the necessary processes. In time, as the work on
these tasks is repeated, the responses will become more sophisticated.

An in‘.portant aspect of the tczlching strategy to promote autonomous
performance on these cognitive tasks is that of pacing the main three
questions on each task. Taba suggests that ample time should be spent on
each step so that the majority of the class can participate in the practice of
all threc steps of cach cognitive task. The class should remain on a
particular step long enough to permit students who learn at different speeds
to become involved and to master the needed skills.

For interpretation of data this strategy of pacing involves the
following:

1. Drawing out the “what’s,” including questions eliciting the “who,”
“how,” “when,” and “where.” The teacher must pursue these questions Jong
enough to: (a) have the wherewithal for later comparisons, and (b) to make
sure that even the slowest students are involved. 1f they are not included at
this level of intellectual activity, they will not be able to function at subsequent

levels. Where several content samples are involved, the same line of questioning
must be pursued regarding each.

2. Eliciting explanations and comparisons by using questions which get
at simnilarities, differences, changes, and the "whys.” This group of questions
requires the students to move to higher levels of thinking and the number of
students involved at this point will be closely related to the number of
students who participated at the carlier level. Dealing with these questions
prepares the ground for interpretation, the making of inferences which go
beyond the actual data at hand and for formulating hypotheses.

o
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3. Probing for gencralizations or consequences, which seem the likely
result of sclected events or series of cvents, by questions such as: “What
does/will this mean?” Such questions set the ground for the discovery of the
principles and the development of generalizations,

Ta summarize, pacing of the question in the sequences is all-important
when the strategy involves a sequential nastery of cognitive skills where one
is a prerequisite for each succeeding one. It is important also to remain at one
level until a varicty of responses accumulate. This case accumulation assures
the availability of a wide range of information from which the students can
generalize. This procedure also increases the involvement of the students, helps
the majority to practice the skills, and enhances the quality of thinking at the
same time.

The pacing of the transitions from one step to another radically affects
the ultimate productivity of the class. Premature lifting of the thought to the
next level usually brings two results: (a) fewer and fewer students participate
as discussion moves on; (b) the class discussion, instead of ending on a higher
level of thought, is likely to return to the most primitive level, namely, the
giving of specific information. !

Implications for Improved Teacher Education

Professor Taba’s investigation into tcaching strategics for cognitive
growth has many significant implications for improving the preparation of
classroom teachers. Probably the most significant is the fact that her
modec! has been devcloped to a point where it can be used immediately. She
was able to train teachers in these skills in ten days in a public school
situation. The recent development of the Teacher Handbook for Contra
Costa Social Studies, Grades 1-6 by Taba and Hiil’® brings to the reader a
thorough discussion of the cognitive tasks, of the curriculum, and of the
appropriate teaching strategics in the sctting in which these strategics were
used. A complete review of this Handbook shou'd provide the teacher
cducator and his students some insights into the important aspects of
teaching students to think. The exposition is sufficicntly explicit to show
the kind of curriculum organization in social studics that is necded and to
give concrete guidance for designing tcaching strategies for cognitive
growth.

Even though this investigation was sct in the social studies curriculum,
Taba sces these processes as generic processes capable of being uscd in
areas other than the social sciences, such as the “new” scicnce and
mathematics. These new curricula are presumably predicated on the same
general notio; 5. If the central concepts in these new areas are identified,
the strategies for developing these concepts should be similar to those
employed in the social studies. A re-analysis of the content so that the
teacher can identify the basic ideas, combined with an understanding of
the three basic cognitive processcs, should provide for cffective cognitive
growth in these new curricula. These processes can be utilized at a

" Taba and Hill (1), p. 113.
1% See bibliography.
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secondary level also, if a knowledge of the content and an identification of
the important concepts and principles are sought.

Taba assumes that three prerequisites are necessary for using her
rescarch in any curriculum area. A teacher must: (a) know the processes
of thinking, (b) possess a good knowledge of the students, and (c) know
the content to be taught. This demands a great deal from the teacher
cducater in his work with future teachers and has definite implications for
the content of education courscs.

Taba’s investigation further emphasizes the interaction in the cognitive
domain between teacher, students, and content. A careful examination of
the curriculum is imperative within the framework of this research, thus
pointing to the fact that teacher education students must familiarize them-
selves with the clements of the curriculum and the selection and use of the
significant major ideas to be taught. Teacher educators should be aware
of this important aspect of content selection when working with teacher
education students.

Another implication important for the teacher educator to consider is
that of the art of questioning. The importance of the question will he
noticed from time to time throughout this entire handbook. Taba has
offered some exccllent suggestions within the context of her research for
use in cffective cognitive development.  Focusing, extending, and lifting
within the three major cognitive processes are important functions for the
tcacher. Care should be taken when working with the prospective tcachers
in this arca. They need suflicient time and practice and must experiment
with  formulating open-ended  questions and  developing appropriate
sequences during their teacher preparation work.

Protessor Taba has regular scssions in which she trains teachers to

utilize the various processcs and strategies. Part of the training consists of
experiencing the same kinds of things that school children would do. This
same practice could also be employed in training new teachers: the teacher
cducation students could learn to classify and categorize things, make
inferences, and apply ideas to new problems. The introduction of such
practices would require development of appropriate materials by the teacher
cducators. Both magnetic and video tapes that focus on definite strategics
for cognitive development are beginning to be available for purposes of
analysis and demonstration. Since this entire idea ‘s a new experience for
young teacher education students, a whole new frame of reference must be
developed.
y Finally, this entire research has significant implications for enhancing
the ability of students to think. This writer will not muke any judgments
regarding thinking as an important goal in education. However, if onc were
to review current statements about goals for education, he would not find it
difhicult to note the central emphasis on cognitive development in the last
ten ycars. If tcacher educators want to keep abreast with this emphasis,
they can find significant support from Taba’s efforts for fostering the higher
level of cognitive processes.
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Chapter 4. Paradigms and Theories of
Teachit 3

Protessor N. L. Gage' has written extensively on theorics, paradigms,

models, and systems for teaching, learning. and rescarch. This chapter will

5!

begin with his ideas for building paradigms and theoretical systems in the
arca of teaching. The discussion will then turn to his thinking on teaching,
its meaning, and its analytical dimensions. A synthesis of these two areas
and the implications of paradigms and theories for teaching will conclude
the chapter.

To begin with, Gage states that:

Paradignis are models, patterns, or schemata. Paradiging are not theories:
they are rather ways of thinking or patterns for research that, when carried o,
can lead to the development of theory.

Puradigms derive their usefulness from their generality. By definition,
they apply to all specific instances of a whole class of events or processes. When
one has chosen a paradigm for his research, he has made crucial decisions con-
cerning the kinds of variables and relationships between variables that he will
investigate. Paradigms for rescarch imply a kind of commitment, however
preliminary or tentative, to a research program. The investigator, having chiosen
his paradigm, may “bite off” only a part of it for any given rescarch project,
but the paradigm of his rescarch remains in the background, providing the
framework, or sense of the whole, in which his project is embedded.

A second characteristic of paradigms is that they often represent variables
and their relationships in some graphic or outline form. Events or phenomena
that have various temporal, spatial, causal, or logical relationships are portrayed
in these relationships by boxes, connecting lines, and positions on vertical and
horizontal dimensions. The classical portrayal of Pavlovian conditioning, shown
in Fig. 1, illusicates this aspect of a paradigm. The left-hand part f Fig. 1
shows an unconditioned stimulus, Sy, eliciting a response, R. The center part

! Dr. Gage is Professor of Education and Psychology at Stanford University

and Co-Director of the Stanford Center for Research and Develepment in Teaching.
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shows Sy being regularly preceded by another stimulus, Ss. Eventually, as
shown in the right-hand part, Sz alone becomes able to elicit R.

Figure 1. A Porodigm for Povlovian Conditianing.
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Fere, the parad’gm’s generality implies that the process will occur regard-
less of the particular .inds of stimuli and responses involved. The stimuli may
be bells, food powde:, lights, words, electric shocks, the sight of people, an
approving “ub-huh” expression, or whatever, the response may be salivation.
muscle movement, increased heartbeat, use of the word “I,” favorable self-
references, or whatever. The paradigm is intended to be general and apply
to all of the possibilities. It can serve research by suggesting that various
specific instances of the general classes Sy, S2 and R be tried.  Also, various
temporal relations between S; and S» can be explored; thus, the question can
be raised whether S» must always precede Sy, and whether the interval between
S; and S» affects the conditioning process. In this paradigm, the horizontal (left-
right) dimension is a temporal one.?

Regarding their effectiveness Gage further states that:

Paradigms, like theories, can be either explicit or implicit. Some have
been set forth by their authors in full panoply, with diagrams and elaborations
of their connections with completed or projected research. Other paradigms are
implicit in what authors have done or proposed by way of rescarch; in these
cases, we shall seck to use the paradigm as an intellectual tool far examining
crucial aspects of research on teaching.

Choice of a paradigm, whether deliberate or unthinking, determines
much about the research that will be done. The style, design, and approach of
a research undertaking. indeed, the likelihood that it will bear fruit, are con-
ditioned in large part by the paradign: with which the investigatar begins.
Whether he will perform an experiment, in the sense of actually manipulating
ane or more variables, or a correlational study, in the sense of studying rela-
tionships between variables measured as they occur in nature, may be
determined by his paradigm.

Whether he will seek relationships between variables that have some
genuine promise, based on logical and empirical grounds, of being related, may
be determined by his paradigm. At one extremne, his paradigm may lead him
to search for relationships between variables that have a good likelihood of being
rclated. So one investigation may examine the correlatiun between the teacher’s
authoritarianism on a verbal, printed test, and the teacher’s likelihood of non-
pramoting students, because a paradigin (invplicit in this case) portrays a can-
nection between these variables; in one investigation the results supported the
hypothesis and the parzdigm was strengthened. At the other extceme, the
paradigm may lead inevitably to negative results. Thus a paradigm may lead
to an investigation of the correlation Detween the teacher’s authoritarianism and
his effectiveness in producing gain in reading achievement; explication of the
paradigm underlying this project might suggest in advance the forlornness of
any hope that such a relationship wiﬁ materialize.?

In the above discussion, it can be seen that paradigms must be general,

2 Gage (1), pp- 95-96.
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can be cither explicit or implicit, and must indicate the relationship
between the variablus. Further, the paradigm should show how the variables
rcact on one another and indicate what is important in a person’s schemata
of something. Only after considerable testing and verilication can a model
or paradigm advance to the theory c.age.

In regard to the sceond half of the title of this caapter, Guyge suggests
that the singlc term “tcaching” can be quite misleading, if it is taken to
imply that a single theory can cover a wide variety of tcacher activitics.
There is, thercfore, no such thing as a single theory or model for all aspects
of teaching. It must be broken down into smaller models, such as teaching
for cognitive development or teaching for conditioning (the obverse of the
corresponding conceptions of learning). At this time, there is no meta-
theory of teaching which puts all of its aspects and forms together into a
grand model. Since paradigms are nccessary for the development of
theorics, and since theories are important for analysis and for trial purposes,
Gage offers some guides to what is necessary for such development. His
illustrative analysis of teaching? may assist educators in the development of
paradigms for classroom work.

Gage first suggests that types of teaching activities have a bearing on
the development of appropriate models for teaching. The kind of activity
the teacher engages in—explaining. guiding, making assignments, ctc.—
must be specified. Gage feels that one model or thcory cannot encompass
all of these activitics.

Gage next identifics educational goals as an important facet of teach-
ing. Docs teaching take the same form for cognitive, affective, and
psychomotor objectives? Would one process or model cover all of these
goals? Gage again argues that no one model or theory would apply to the
development of thinking, attitudes, interests, physical abiliti=s, ctc.

The third analysis for consideration would be that according to what
Gage terms components of teaching corresponding to those ¢’ learning.
This analysis refers to a mirror image of the learning process and involves
such things as motivation-producing, cue-providing, response-eliciting. and
reinforcement-providing. Again, all of these aspects of tcaching cannot be
subsumed under one model for the teaching act, because, for instance,
motivation-producing entails  different  activities and variables from
reinforcement-providing.

The fourth analysis for the analysis of tcaching suggested by Gage
derives from kinds of learning theory. 1lustrations of these kinds of theory
would be conditioning thcory, identification theory, and cognitive theory.
Different kinds may be appropriate for different kinds of teaching in
' different situations, and expecting them to yield a single theery on teaching,
‘ argues Gage, would be inappropriate. A unified model should not be
sought, because cognitive restructuring involves different views of teaching
from either identification or conditioning, and so forth.

* Gage (3); for another exeellent paper on research on the cognitive aspects of
teaching, see Gage (4.
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These four analyses imply that “no siagle theory of teaching should
be offercd that would attempt to account for ’1” activities of teachers, that
would be aithed at all objectives of education, that would involve all
components of the learning process. in a way that would satisfy all theories
of learning.”

From these analyses, in what direction should the educator go? Gage
suggests that one can draw upon various resultants of these an'ﬂ\'st_s Jnd
combmc them to form a model for development. testing, and dnal\ sis. In
other words, the teaching activity depends on the nature > of the educational
goal sclected. From this selection one would move to the appropriate
C()mponcnt of the Iearning process and then to the theory of learning that
would best accompiish the p'lrtlcular objective. Each phase of the ])dl’]dlgnl
must fit each other one.

Gage offers several examples of such selections. These selections lead
to mmdmms on which we can basc theorctical formulations of teaching.
In the first example, the activity of L\phmmo is selected from among
possible teaching activitics. Next, the cognitive objective of “ability to
extrapolate” is chosen as the desired outcome or goal. The component
of the learning process in this case would be a perccluluul one, and the
teacher would, in turn, direct the student’s pereeption  to the important
part of the task. The theory of lcarning would in this case be that of
cognitive restructuring. These choices of clements seem to be consistent,
to Fulfill the stated ol)1ect1vcs, and to suggest a theoretical framework ready
for analysis and testing. Gage suggests that, in this example, the most
aromble clement \vould be the cognitive restructuring model.  Upon
qmlvm however, the conditioning 'md identification models would have
to be rejected, since the cognitive ‘task of extrapolation makes the restruc-
turing of the cognitive conﬁoumtlon 5°Cm necessary. Imitation or condi-
tioning scems less appropriate to the goal of ability to extrapolate.

In another case, the teaching functmn would be *nental hygicne, the
affective goal would he emotional security in the classroom, the component
of lc’n‘mnﬂ process would be motivation, “and the family of learning theory
would be condmomng. These could form another defensible modcl for
cffective teaching. In this case, we teacher can motivate the student
toward positive attitudles, reward and praise him for his acts, and reinforce
his behavior when necessary. With this kind of teaching activity, the
student can begin to develop a more secure fecling. The conditioning
model is used here because there is no logical cognitive structure for this
kind of behavior and thus no rational explanation or intellectual argument.
The identification approach would likewise be rejected, because the teacher
S does not want the student te behave like him: a student cannot effectivelv
imitate the emotional security of the teacher. ’

A final example might consist in the specifications for teaching
handwriting, an objective in the psvchomotor domain. The response com-
ponent of the learning process and the imitation conception of learning

* Gage (3), p. 277,
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would complete the specification of this act of teaching. The student would
achicve the psychomotor objective of learning to write capital or small
letters by responding to the teacher and Muallv imitating the 1(.‘(\(]](,] 5
behavior. Since almost no rational grounds are involved in this activity,
onc could not build a case for lc(umn(v based on cognitive restructuring.
Also, the conditioning maodel could ])c rejected because the lengthy msl\
of xlmpmv through tlld] response and reinforcement would be too time-
consuming for his psychomotor goal. The imitation of the prestigious
model sulfices in this case.

In these three cases, it can be seen that cach teaching task requires
different specifications of clements and thus different models and theoretical
formulations.  Gage concedes that a variety of combinations might be
devised and then anal\/cd to determine their applicability to a 1cac]mw
situation.

' .plications for Improved Teacher Education

Gage sees a need for some structuring of the teaching function.
[hLOI‘Cthdl analyses of teaching arc as important as theorics ol learning
and should be clcvdopccl alonosx(lc learning theories rather than mfcrrcd
from them. The emphasis again is on tlwoncs (plural) because no single.
unified theory can encompass the varictics of clements analyzed and
described by Caoc And of course, before validated theory can be achiceved,
paradigms must bc developed and tested.

Since models of many aspects of teaching arc lacking, more develop-
ment of models is necessary. This development can mal\c explicit some
internally consistent specifications in a model and test them. When models
appear to be uscful, ways of implementing them may be sought. The
development of paradigms helps to form a conception of what elements are
impormnt and what relationships exist among these elements. A careflul
examination of the elements of teaching, a review of pertinent data from
other sources, and the testing of existing modulc (highly endorsed by Gage)
would be the starting points for paradem development and testing.
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Chapter 5. Interaction Analysis

Professor Ned Flanders' and associates through extensive investigation
and development have effected a system fo- ascertaining the student-teacher
verbal intcraction in a classroom. This system, called “Interaction
Analysis,” could be defined as the systematic cuantification of behavioral
acts or qualitics of behavior acts as they occur in some sort of spontancous
interaction. This chapter will focus its attention on the system, its use and
meaning, and on the significant implications that it possesses for the
improvement of teacher education at the preservice level.

The Flanders system was developed as part of some extensive rescarch
into teacher influence and pupil attitudes and achievement. As a result of
these investigations, Flanders suggested that teacher influence could be
analyzed within the context of verbal behavior of both the teacher and
student. Verbal belwior is utilized here primarily because it can be
obscrved with higher reliability than can nonverbal behavior, with the
assumption that the verbal behavior of an individual is an adequate sample
of his total behavior. Within thc major area of verbal behavior in a
classroom is, of course, the talking by the teacher and that by the students.
To ascertain, then, the true interaction in verbal behavior in a classroom,
both tcacher talk and student talk should be mcasured and described.
Within the larger category of teacher talk, Flanders has sought to determine
the tcacher influcnce factor, or the amount of freedom the teacher grants
to the student. Dircct influence, the first factor as Flanders secs it, tends to
minimize the freedom of the student, because the teacher directs the
learning activity. The second factor, indirect influence, would have the
opposite effect, or that of maximizing the freedom of the student to respond.
The teacher talk area of indircct and direct influence is further divided into
scven specific categorics. The student talk is divided into two specific
categorics. Rounding out the ten-category system is that of silence or
confusion where no significant verbal behavior is found.

! Dr. Flanders is Professor of Education at the University of Michigan.
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Flanders identified the ten-category system s follows: (a) accepting

student feclings, (b) giving praise, (¢) accepting, clarifying, or making

>

use of a student’s idcas, (d) asking a question, (c) lecturing, giving facts
or opinions, (f) giving dircctions, (g) giving criticism, (h) student
response, (i) student initiation, and (j) confusion or silence. The first
seven arc assigned to teacher talk.

A description of the categories in the Flanders system for interaction

analysis is as follows:

CATEGORIES FOR VERBAL INTERACTION IN THE CLASSROOM
Indirect Teacher Behavior

Category 1, Acceptance of Feeling. The teacher accepts feelings when he
says he understands how the children feel, that they have the right to have these
fecelings, and that he will not punish the children for iheir feelings. These
kinds of statements often sommunicate to children both acceptance and clan-
fication of the feeling.

Also included in this category are statements that recall past feeling, refer
to enjoyable or uncomfortable feelings that are present, or predict happy or
sad events that will occur in the future.

In our society peoplz often react to expressions of negative feclings by
offering negative feeliigs in return. Acceptance of these emotions in the
elassroom is quite rare; probably because teachers find it difficult to accept
negative emotional behavior. Fowever, it may be just as difhicult for them to
accept positive feelings. Feelings expressed by students may also be ignored
by the teacher if he considers the classroom to be a place where people are
concerned primarily with ideas rather than feelings.

Category 2, Praise or Encouragement. Included in this category are jokes
that release tension, but not those that threaten students or are made at the
expense of individual students. Often praise is a single word: “good,” “fine,”
or “right.” Sometimes the teacher simply says, “I like what you are doing.”
Encouragement is slightly different and includes statements such as, “Con-
tinue.” “Go ahead with what you are saying.” “Uh huh; go on; tell us more
about your idea.”

Category 3, Accepting ldeas. This category is quite similar to Category 1;
however, it includes only acceptance of student ideas, not acceptance of
expressed emotion. When a student makes a suggest'on, the teacher may
paraphrase the student’s statement, restate the idea more simply, or summarize
what the student has said. The teacher may also say, “Well, that’s an interest-
ing point of view. I see what you mean.” Statements belonging in Category 3
are particularly difficult to recognize; often the teacher will shift from using the
student’s idea to stating the teacher’s vwn idea.

Statements belonging in Category 3 can be identified by asking the ques-
tion, “Is the idea that the teacher is now stating the student’s or is it the
teacher's?” If it i¢ the student’s idea, then this category is used; if it is the
teacher’s, another category must be employed.

Category 4, Asking Questions. This category includes only questions to
which the teacher expects an answer from the pupils. If a teacher asks a
question and then follows it immediately with a statement of opinion, or if he
begins lecturing, obviously the question was not meant to be answered. A
thetorical question is not categorized as a question. An example of another kind
of question that should not be classified in Category 4 is the following: “What
in the world do you think you are doing out of your seat, John?” With proper
intonation the question is designed to get John back in his seat; if such is the
case, it must be categorized as criticism of the student’s behavior (Category 7).

Questions that are meant to be answered are of several kinds. There are
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questions that are dircet in the sense that there is o right and wrong answer,
The question, “What are 2 and 23" is a question that limits the freedom of the
student to some extent. Although he ean refuse to answer, give the wrong
answer, or make a statemer  Sf another kind, in general, this kind of question
foeuses the student’s answer more than doces a question such as, “What do vou
think we ought to do now?” Questions, then, ean be either narrow and
restrict the student in his answer, or they ean be very broad and give the student
a great deal of freedom in answering,  All questions, however broad or narrow.
which require answers and are not commands or criticism. fall into Category 4.

Di;

ot Teacher Belavior

Category 5, Lectrre. Lecture is the form of verbal interaction that is used
to give information, facts, opinions, or ideas to ehildren. The presentation of
material may be used to intraduee. review, or feeus the attention of the elass
on an important topie. Usually information ia the form of leeture is given in
fairly extended time periods, but it may be interspersed with children's
comments, questions, and eneouraging praise.

Whenever the teacher is explaining, diseussing, giving opinion, or giving
facts or information, Category 5 is used. Rhetorieal questions are also ineluded
in this eategory. Category 5 is the one most frequently used in elassroom
observation,

Category 6, Giving Directions. The decision about whether or not to elas-
sifiy the statement as a direetion or command must be based on the degree of
freedom that the student has in response to teacher dircetion. When the
teacher says, “Will all of you stand up and streteh®” he is obviously giving a
direction. If he say, “John. go to the hoard and write your name,” he is giv g
a direction or command. When he says, “John. I want you to tell me what you
have done with vour reader,” he is still giving a direetion.

Category 7. Criticizing or Justifying Authority. A statement of eriticism
is one that is designed to ehange student behavior from nonaceeptable to
aceeptable. The teacher is saying, in effeet, “I don't like what you are doing.
Do something else.” Another group of statements ineluded in this category are
those that might be ealled statements of defense or self-justification.” These
statements are partienlarly diffieult to deteet when a teacher appears to be
explaining a lesson or the reasons for doing a lesson to the elass. If the teacher
is exvlaining himself or his authority, defending himself against the student, or
justifying himself, the statement falls in this eategory. Other kinds of state
nents that f200 in this eategory are those of extreme self-referenee or those in
which the teacher is constantly asking the children to do something as a special
favor to the teacher.

Categories 1 through 4, those of indirect teacher influenee, and Categories
5 through 7, those of direet teacher influence, have been described. They are
all categories of teacher talk. Whenever the teacher is talking, the statements
must be eategorized in one of the first seven eategories. If the observer decides
that with a given statement the teacher iv restrieting the freedom of children,
the statement is tallied in Categories 5, 5, or 7. If, on the other hand, the
observer decides that the teacher is expanding freedom of children, the category
used is either 1. 2, 3, or 4. There are three additional categories for use in
classroomn interaction:

Category 8, Student Talk-Response. This eategory is used when the
teacher has initiated the contaet or has solicited student statements, when the
student answers a question asked by the teacher or when he responds verbally
to a direetion the teacher has given. Anyihing that the student says that is
elearly in response to initiation by the teacher belongs in Category 8.

Category 9, Student Tall-Initiation. In general, if the student raises his
hand to make a statement or to ask a question when he has not been prompted
to do so by the teacher. the appropriate category is nine.
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Distinguishing between Categories 8 and 9 is often diflicult. Predicting
the g neral kind of answer that the student will give in response to @ question
from the teacher s puportant in making this disunction. 1 the answer is one
that is of a type predicted by the observer (as well us the teacher and class),
then the statement comes under Category 8. When in response to a teacher
question the student gives an answer different from that which is expected for
that particular question, then the statement is categorized as o nine.

Category 10, Silence or Confusion. This category includes anything clsc
not included in the other caegories. Periods of confusion in communication,
when it is difficult to determine who is talki v, are classified in this category.®

A summary of these categories, with i:1ef definitions for use of the observer
follows.

Summary of Categories for Interaction Analysis®

1. *ACCEPTS FEELING: accepts and clarifies
the feeling towe of the students in a non
threatening manner. Feelings may be posi:
tive or negative.  Predicting and recalling
feelings arc included.

*PRAISES OR ENCOURAGES: praises or
encourages student action or behavior. Jokes

. at roler ansi . . ox an

INDIRECT that rele ise tension, not at the expense of an

other individual, nodding head or saving

S0

- CE “uli huh?” or “go on” are included.
INFLUEN *ACCEPTS OR USES IDEAS OF STU-

! DENT: clarifying. building, or developing

ideas or suggestiors by a student. As teacher

i brings more of his own ideas into play. shift

; to category five.

4. *ASKS QUESTIONS: asking a question

about content or procedure with the intent

[ 09]

[¥%]

TEACHER I that a student answer.
TALK 3. *LECTURES: giving facts or opinions abow

content or pr()cedurc; expressing his own

: idea; asking rhetorical questions.

: 6. *GIVES DIRECTIONS: dircctions, com-

DIRECT mands, or orders with which a student is

expected to comply.

INFLUENCLE 1 7. *CRITICIZES OR JUSTIFIES AlU-
| THORITY: statements intended to change
| student behavior from nonaceeptable to ac-
| ceptable pattern; bawling someone out; stat-

f ! ing why the teacher is doing what he i<

doing, extreme self-reference,

3 |

* There is no scale imnplied by these nummbers. Each number is classificatory; it
designates a particular kind of communication event. To write these numbers down
during observation is to cnumerate, not to judge, a position on a scale.

* Amidon and Flanders (1), pp. 6-11.

3 Flenders (3). p. 3. (Continued on next page.
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Sumimary of Categorles for Interaction Analysis (Continued)

8. *STUDENT TALK-RESPOMSE: talk by
students in response to tescher. Teacher
initiates the contact or solicics student state-

STUDENT ment.
9. *STULENT TALK-INITIATION: talk by
TALK students, which they initiate. If “calling on”

student is only to indicate who may talk next,

observer must decide whether student wanted

to talk. If he did, use this category.

10. *SILENCE OR CONFUSION: pauses, she -t
periods of silence, and periods of confusion in
whichh communication cannot be understood
by the observer.

To use! this system for analysis purposes requires an observer who las
had some training in and adequate knowledge of the categories. The
observer marks the appropriate category of behavior as the teacher teaches.
There are actually two ways to record verbal interaction in the classroom.
One way would be to simply record (with a mark) the occurrences in one
of the ten categories. An example would look something like this:

The verbal interaction in a science classroom might go something like
this: First of all silence (10); then a directive of, “Take out your hooks”
(6); “Open them to page 27” (6); some confusion (10); then the teacher
asks, “What did you think about this chapter?” (4); a student rcsponds,
“It was interesting” (8); another student states, however, “I didn’t under-
stand the first part” (9); “What didn’t you understand?” (4); “I'm not sure
that T understand the experiment” (8); “Did others of you understand the
experiment?” (4); one student says, “Yes” (8); the teacher says, “Can you
explain it to the class?” (4); the student explains the experiment (8); the
teacher says, “That’s very good” (2); but since the student left out some
important facts, the tcacher explains more completely the experiment (5).
The final marking of the tallics in the catcgory system would look
something like this:

1 ‘ 2 | sl e | s e } 7| |
S
1 I I T P |
. . I i

'

This system shows where the teacher concentrates his efforts.

* There is no scale implied by these nuinbers. Each number is classificatory; it
designates a particular kind of communication cvent. To write these numbers down
during abservation is to enumerate, nat to judgc, a position on a scale.

4 For a more comprehensive discussion on using this system, sce Amidon and

Flanders (1).

36




The second method would be to record the appropriate category
number as it is observed and place all numbers in sequence one after
another. An example of this kind of observation method, using the verbal
discourse from the above example, would look like this:

10 8

6 4

6 8

10 4

4 8

8 2

9 5

4 10 (always ends with 10; see below)

Of course, both methods of recording verbal behavior have their
purposcs, but the second can reveal more pertinent data about the moves
and their scquence. This is more significant for analysis and corrective
purposcs and is recommended for the observers,

To get an adequate sample of interaction, Flanders suggests that a
mark for recording a number should be made cvery three seconds, which
will record twenty instances in a minute. During a recorded period of a
class session there will be several columns of numbers. It is important that
the tempo be kept as steady us possible and that the obscrver be as accurate
as possible. I1e may also wish to jot down marginal notes from time to tim..
which can later assist in the explanation of what happened in the classroom.
Flanders further suggests that the observer-recorder should orient himsclf
to the classroom situation for about ten minutes before he begins his
categorizing. This short time will permit the observer to get a feeling for
the kind of activitics that will transpire.

When the activity of the classroom changes, the observer should note
this. For example, a ~ class discussion on a topic may stop with some direc-
tions by the teachcr then the students may form small groups for
mdcpendcnt discussion. Finally, the observer should note the kind of class
activity that is taking place. A review of some subject matter topic will
reveal considerably different data than an introduction to a new topic by
the teacher. The teacher- -pupil interaction will be different in different
situations cven when dirccted by the same teacher.

Some ground rules that may assist the recorder of interaction are as
follows:

Ground Rules

Rule 1: When not certain in which of two or more categories a state-
ment belongs, choose the category that is numerically farthest from Category 5,
except 10.

Rule 2: If the pnmary tone of the teacher’s behavior has been con-
sistently direct or consistently indirect, do not shift into the opposite classi-
fication unless a clear indication of shift is given by the teacher.

Rule 3:  The observer must not be overly concerned with his own Fiases
or with the teacher’s intent,

Rule 4: 1f more than one category occurs during the three-second in-




terval, then all categories used o the interval are recordeds therefore, record
cach change in category. If no cnange occurs within three seconds, repeat that
¢ tegury number,
Rule 50 If a silenee is long caough for a break in the interaction to be
discernible. and if it occurs at a three seecd recording time, it is recorded
asa 107
As suggested above, the recording of interaction data in sequence s
important for the analysis process. Ouce it has been recorded, an inter-
pretation may begin, The process for analyzing the sequence of events can
be accomplisiied by placing the numbers on a matrix or a ten-row by ten-
column table. The matrix (sec example belov) permits the teachr to
examine the kinds of interactions that have taken plac- during his teaching.
For placing the datz on the matrix, the numbers must be paired. The
first number of the rur is concerned with the row and the second number
is concerned with che column. 'T'h» second number of the pair becomes the
first number of the new pair. Eacl pair of nambers overlaps with the
previous pair and cach number is used twice, with the exception of the first
and last. The nrst and last numbers should always be ten to make analysis
casicr and because i can be assumed that any session starts with silence and
ends the same way. To illustrate the pairing of numbers, some examples
may help.® Suppose the sequencing of numbers were as follows:

10 10
)

6 6
10 (10>

7 7
G ( (>)

1

| ¢
)

4 T'he pairing would thus be <4
8 8)

s (s
J ° ‘ )

2 <
3 (3)

3 3

10 (]0

The pairing of numbers, then, assists the person to place the pairs in
the appropriate cell of the matric. The first number dictates the row; the
second the column. Placing the above fifteen siumbers in proper pairs would
result in this kind of matrix:

% Amidon and Flanders (1).
% Amidon and Flanders (1), p. 26.

ERIC




Q

ERIC

Aruitoxt provided by Eic:

Sampie Interaction Matrix’

Second
Columns
| 2 3 4 5 0 7 S 9110
| 1 |
2 1
3 [ I
R 4 ]
O 5
First
W o1 !
5 - |
- 3 1 11
9
10 1 1 o
Total 2 1 2 | 0 2 | 3 0 2 14

The matrix records only fourteen tallics, or one less than the original
tally of fiftcen, and it can be checked by comparing the numbers in C']Ch
row with the nunbers in cach column. If the numbcls arc cqual. the
matrix is correctly tabulated. It should be noted that it is advisable to
develop a separate matrix for each lesson and lurge activity. In doing this
a comparison of lessons is possible.

Once the matrix is completed with the verbal interaction data, the
analysis process can begin. There are a variety of directions that the analyst
can go from this point, and it would dcpcnd, of coursc, on the orlgnml
purpose of the lesson or activity. Flanders stresses the identification of
purpose for the teaching activity, because besides being important for
tcaching, the analysis w1]l then check to sce if the goal was met. In other
words, 1f the tcacher were to present content only, he weuld conduct the
learning activity in a different fashion than if he wanted to encourage class
discussion on an impostant arca of interest to the students.

One thing the analvst could do before any other activity would be to
determine the percentage of time spent in cach cell. This is done by
dividing 100 by the total marks on the matrix and using the quoticnt to

" Amidon and Flanders (1), p. 27.
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multiply the total for each column. Further, teacher talk (columns ! 7
and student talk Ccolumns 8 and 9) can be determined by adding the
appropriate column percentages. And finally, the analyst can dctcrmmc the
ratio of indirect influence of teacher talk (columns 1-4) to the dircct
influence of teacher talk (columns 5, 6, 7) by dividing the first total by the
sccond. All of this basic data is important for the teacher to view in terms
of classroom verbal interaction.

From this point the teacher-analyst may look for other specific aspects
of his classroom interaction. Some brief examples are:

A heavy loading of both the 4 and 5 rows and columns indicates
emphasis on content, because these cells consist primarily of lectures, state-
ments of opinion, and teacher questions about information and content.

A pattern of 6-6. 67, 7-6, 7-7 often indicates discipline problems or
problems of student rejection of teacher influence. High. direct influence
can be seen from a heavy loading of these cells.

Indirect influence can be casily ascertained by viewing the 1-1, 1-2,
1-3,2-1,2-2, 23, 3-1, 3-2, and 3-3 cells. In this case the teacher has accepted
and c.\tcnclcu studcnt ideas and statements and has enlarged upon student
feelings.

The important function of teacher responses to student comment can
be checked by viewing the 8 and 9 rows of a matrix. A heavy loading of
columns | and 4 in tlu se rows indicates that the teacher is using an mdlrect
approach, and columns 5. 6. 7 in thesc rows show a dircct respoise to
student comments.

The above arc but a few of the many interpretations that can result
from an analysis of the matrix. Once the observer gains a working knowl-
edge of the interaction svstem he can ascertain all kinds of meaningful
patterns from the matrix. And.when the data and patterns of interaction
are determined, the teacher can make the appropriate changes in his
behavior to more closely accompllsh his stated purposc. This can be done
with practice on questioning, involving students, and a variety of other
techniques. Finally, the system can be used again until the actual verbal
behavior comes as close to the stated purpose as possible.

Implications for Improved Teacher Education

The Flanders system of intcraction analysis has many far-reaching
implications for the teacher education process. First of all, the system is
highly devcloped and has been used quite extensively. Flanders and
associates have collected considerable data with this system for rescarch
purposes® as well as determining the verbal behavior in the classroom for
improvement purposcs.

Sccond, the system is an analvtical tool for describing and analyzing
the kinds of verbal interaction that take place between the teacher and his

& For review of research, see bibliography 2t end.
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students. To those who subscribe to an analytical approach to the teaching-
learning process, this system would be most applicable. Although it has its
limitations, it can deliver important data to the teacher {or his analysis and
improvement. Since the mcaning of this highly devcloped tool for deter-
mining verbal interaction in a classroom is perhaps readily apparent to the
teacher cducator, some attention should be given to its use for and in
programs of teacher education.

Flanders suggests that there are perhaps two approaches to mtroducmg
this svstem to teacher education students. One would be to simply give this
system to the students and let them learn about it themselves, and the
second would be a more gradual approach.

In the first case, the students could learn about the svstem from the
manual or some other source. They could learn the categories, understand
the meaning of cach, and begin to do some 51mple rccordmo of data. In
time the students could bccome accomplished in the process of recording
data. Then the introduction to the use of the matrix and the analysis
process would follow. New patterns of verbal interaction could be tried by
the students in their work. Recording of the interaction could oceur in a
public or laboratory school or in simulated Cor role-playing) or laboratory
sessions in the college. Analysis of data could then be do e by the students
with the instructer or in groups. Flanders reports that interest runs high
with preservice students when they use and interpret the system.

In the second case, students could start on a more limited basis where
only two or three categorics would be used. These categories could be
defined by the students themscl\ es or cooperatively with thc instructor, and
might include such items as: Docs the teacher accept the ideas of the
students. docs he encourage the students to ask ¢ stions. and does he ask
questions himself? Another limited system might be: Does he lecture, does
he give directions, and does he criticize? Another category of “nonc of the
above” should be added so that the remainder of the interaction can be
recorded. This last category makes it possible to give some statistical signifi-
cance to the recording session, bBecause all time spent observing will be
recorded on the tallv sheet. Because of this the student can determine the
time spent Cntlulan ])mlsmg, as]\mO questlons cte. Once the students
have the feel for this am]\SJS process, they can move to other categories, and
finally to the Flanders system. This approach may be more appropriate,
because it works with the concern of students for important things in a
classroom activity. The gradual move to a more sophisticated analysis may
come casier for the students.

In cither approach, starting with iust tallies is suficient at first. Then
figuring the percentage of time spent in cach category would follow before
the actual sequencing of numbers a1 d the matrix work.

Flanders suggests that the three-second rule be waived in the begin-
ning 25 long as a coastant tempo sec by the students is maintained. The use
of the three-second recording rule will come with time. and it should not be
pushed at the beginning.
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Flanders” system can be expanded or modified to ascertain other kinds
of verbal behavior in the classroom. Subscripts within the present svstem
are possible where one, for example, might losk at the kinds of questions
that are being asked in Category 4. Or, perhaps. one might try to break
dowa Category 6 to look at the nature of the directions that a classroom
teacher gives. Also, a new category svstem may be dev clol)u] to cheek
wmplclcl\ diflerent processes. 10 lm(lcn SUgYests that Taba's cognitive tasks
(Chapter 3) might be placed in a category system for Llassmum checking,
Flanders has mcntmnccl that he knows ol about tw enty-hive category systems
that have been developed from his original system. with one ]m\lnu forty-
four different categories. So the 1‘1‘10(]1[‘](_(111()1‘1 of Flunders' basic system can
offer the teacher educator and his students some significant and flexible
possibilitics. The only requirements in this case are the cstablishment of
purposes and creative thought and development.

A final requirement strongly emphasized by Professor Flanders for the
use of the lateraction /\mlvsls Svstem, whether it may be in a methods
course, student thchmﬂ an ll‘l[lUdLl(.ll()n to education course, or a4 newer
theorv and analysis of lmdnnu course, is that of a free and assuring, give-
and-take Jlln()sphcxc To usc llandcns svstem means quite obv 1ousl\' tlml
someone must teach while someone observes and records Cunless. of course,
a tape recorder is used). To assess the verbal hehavior of a person working
with students in a classroom situation could be a threatening situation if
the proper attitude did not exist. The positive atmosphere of inquiry,
investigation, and growth must prevail in such a situation, and the teacher
education instructor is the kev to the establishment of such a feeling. He
should probably experience this interaction process before working with his
students so that he can view the analvsis and criticism involved. This could
be done with a tape recorded session of his own teaching. Then he could
teach perhaps one bricf lesson in three different ways and have the students
observe and record. At this point an open analysis and eriticism could occur,
with students and instructor cooperatively performing this function.

Then the instructor may re-teach with different, prescribed moves so
the annlysis may be done again. With the instructor scrving as the guinea
pig in the "ll‘l"llVSlS work, the students will begin to see the meaning ol the
analytical and growth process in a truly l)lofesmona] 1lm(>§|)huc The
establishment of this attitude and the dey clopmem of an analvtical hehavior
are in themselves significant reasons for incorporating I- Landers' Lnteraction
Analysis in teacher cducatmn course work,
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Chapter 6. The Language of the Classroom

Professor Arno Bellack® and associates conducted an extensive,
empirical, and descriptive study into the linguistic behavior of teachers and
students in fiftecn social studies classrooms in the metropolitan New York
City area. This chapter will describe the naturc, some of the pertinent
results, and the meaning of the study for improved teacher cducation.

Professor Bellack felt that, before any prescriptive work on the
teaching act could be done, there must be a description of just what occurs
in a classroom. Further, the nature of the classroom activitics of both
students and teachers is such that a large measure of what happens tran-
spires through the verbal interaction of both parties. Verbal interaction, in
this case, means the communication of language and meaning in the class-
room, which in turn tends to indicate the behavior of those involved in the
classroom. Few classroom activities, it was argucd, can be carried on in the
absence of language. Thus, this study focused on the systcmatic analysis
of the linguistic events in the classroom. This study took place under the
assumption that the primary function of language is the communication of
mcaning, and that describing linguistic cvents in the classroom in terms of
the meanings cxpressed by teachers and students was a meaningful
direction for study.

In this case, Bellack drew from Wittgenstein® the notion that the
mcaning of a word is its use in the language; thus, the identification of the
distinctive functions language actually serves in verbal interplay and the
meanings that arc conveyed through words is the essential dircction in the
study of teaching.

In this search for the meaning of communication in the classroom by
teachers and students, Bellack identificd three major areas for investigation:
(a) What was the speaker doing pedagogically, (b) what was the content

1 E Bellack is Professor of Education av I'eachers College, Columbia University.
* Wittgenstein, Ludwig. Philosopi ical Investigations. Oxford: Basil Blackwell,
1958.
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of his statement, a ..l (¢ what was the emotional nieaning or feeling tone
in the communication. In other words, the pedagogical significance of
the utterences (giving directions, asking or answering questions) of the
speakers, the particular content that was being communicated, and the
explicit and implicit emotional vocal expression of the speakers were the
important dimensions of ‘ncaning communicated in the classroom, and
thus were recorded and analyzed by Bellack.

In the operational definition of the means for mcasuring and describing
the linguistic events in the classroom, Bellack’s work was again influenced by
the work of Wittgenstein,® in which certain roles arc expected to be played
in use of language. Wittgenstein identified various types of activities that
are linguistic in nature and termed them “language games” because these
“activities assume different forms and structures according to the function
they come to serve in different contexts.” There arc a definite structure
and certain moves that a player makes as he plays a game. The role of
linguistic behavior follows like a game in the classroom, because students
and teachers play certain roles or arc guided by certain conventions
according to the learning activity.

Bellack saw the language game idea fitting into the study of tcaching,
because teaching is like a game in that it is a form of social activity whereby
teachers and students play complementary roles in the classroom, and
there are certain ground rules which guide the actions of tcachers and
students in their activitics. The rcasoning then followed that, if the
research could identify the verbal moves that were made in the classroom
“game” and the rules by which teachers and students were playing, the
functions of the verbal actions and the meanings that are communicated
could be determined.

From this point on, the verbal actions or pedagogical moves could be
determined in terms of what teaching function they perform in the
classroom. Four major categories of peda:ogical moves were defined. They
are as follows:

Structuring. Structuring moves serve the pedagogical functions of focusing
attention on subject matter or classroom procedures and launching interaction
between students and teachers. They set the context for subsequent behavior
or performance. For example, teachers frequently begin a class period with a
structuring move in which they focus attention on the topic or problem to be
discussed during that session.

Soliciting. Moves in this category are designed to elicit a verbal response,
encourage persons addressed to attend to something, or elicit a physical

response. All genuine questions are solicitations, as are cominands, imperatives,
and requests.

Responding. These moves bear a reciprocal relationship to soliciting moves
and occur only in relation to thein. Their pedagogical functinn is to Fulfill the
expectation of soliciting moves. Thus, stuc?cnts’ answers to teachers’ questions
are classified as responding moves.

Reacting. These moves are occasioned by a structuring, soliciting, respond-
3 Ibid.
% Bellack, et al. (2), pp.4-5.
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ing, or another reacting move, but are not directly elicited by them. Pedagog
ically, these moves serve to shape or mold classroom discourse by accepting,
rejecting, modifying, or expanding what has been said previously. Reacting
maoves differ from responding moves, in that while a responding move is always
directly elicited by a solicitation, preceding moves serve only as the occasion for
reactions. Evalution by a teacher of a student’s response, for example, is
dcsign:ncd a reacting move.®

From the analysis of the data in the pedagogical moves mentioncd
above, Bellack was able to discern some patterns or moves which were
designated as teaching cycles. The cycle began with either a structuring
move or a soliciting move, which Bellack termed initiating mancuvers.
These mancuvers served te get the cycle under way. The tvpes of mancu-
vers that arc termed reflexive covered the responding and reacting moves
in the teaching cycle and thus completed the cycles. The typical cycle may
begin with a question, which is an initiating maneuver, followed by a
response and some reaction. The last two moves fall into the reflexive
mancuver category. Defining the cycle and the maneuvers within the evele
permitted the researchers to look for recurring sequences in verbal behavior
of the classroom and thus to view carcfully the “ebb and flow” of the
teaching process over greater lengths of time.

Besides the pedagogical moves, teaching cycles, and mancuvers
found in teaching, Bellack sought to gather data in the sccond major arca.
meaning of the content of classroom discourse. Bellack defined four dif-
ferent kinds of meaning in the verbal behavior of students and teachers:
(a) substantive with associated (b) substantive-logical meanings, (c)
instructional wvith associated (d) instructional-logical meanings. Sub-
stantive means the subject matter ane the specific concepits and generaliza-
tions to be taught. Substantive-logical refers to the cognitive processes
involved in dealing with the subject matter, such as defining, interpreting,
explaining, fact stating, opining, and justifying. Instructional involves such
things as making assignments and routine classroom procedures that are
part of the instructional process. Instructional logical refers to distinctively
didactic verbal processes such as those involved in positive and negative
evaluation, explaining procedures, and giving dircctions.®

In the final major arca of interest in this rescarch, that of emotional
meaning, Bellack states:

Since it seemed reasonable to assume that our reactions to the emotional
meanings expressed by teachers would be quite different from those of the
typical high school students who participated in the research, it was decided that

emotional meanings should be analyzed from the point of view of student
observers.

The semantic differential techniquie was used to describe each teacher’s
emotional style in terms of the meanings he conveyed along three dimensions:
valence, activity, and strength. Valence was described by the following scales:
fair-unfair, positive-negative, and goodrbad. Strength was described by hard-

% Bellack, et al. (2), pp. 6-7.
9 Bellack, et al. (2),
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soft, heavy-light, and strong-weak. Activity was described by alive-dead, hot-
cold, and fast-slow.

Judges in this part of the study were 11th grade students in a com-
munications class in a senior high school similar to these who participated in
the experimental classes. Because of the confidential nature of the tape record-
ings, ratings were obtained only for thirteen teachers who consented to have
recordings of their classes played for persons other than regular members of the
research stafl. These ratings served as the basis for unuTyzing the emotional
meanings communicated by the teachers.?

A summary of the category system used by Bellack may be represented
graphically as follows:
Pedagogical Moves
1. Structuring
2. Soliciting
3. Responding
4. Reacting
Teaching Cycles
1. Initiatory Mancuvers—Structuring and/or soliciting.
2. Reflexive Maneu ers—Responding and/or reacting.
Content Meanings®
1. Substantive Meanings
1.1 Trade
1.11 Trade—Domestic and International
1.12 Trade—Money and Banking
1.13 Trade—\Who Trades with Whom
1.2 Factors of Praduction and/or Specialization

1.21 Factor of Production—Natural Resources

1.22  Factor of Production—Human Skills

1.23  Factor of Production—Capital Equipment

1.24 Factors other than Natural Resources, Fluman Skills, and Capital
Equipment Qccurring in Discussions of Reasons for [rade.

1.3 Imports and/or Exports

1.4 Foreign Investment—General

1.41 Foreign Investinent—Direct
142 Forcign Investment—Portfolio

1.5 Barricrs to Trade
1.51 Barrier—Tariffs
1.52 Barrier—Quotas
1.53  Barrier—Exchange Control
1.54  Barrier—Export Control
1.55 Barricr—Administrative Protectionism

|
o

Substantive-Logical Meanings

2.1 Analytic Process (analytic statements are statements about the pro-
posed use of language and are true by virtue of the meaning of the
words of which they are composed.)

7 Bellack. et al. (4), p. 4.

8 All content in this research came from a unit on “International Trade” based on
the first four chapters of the pamphlet International Economic Problems by James
D. Calderwood (Minncapolis: Curriculum Resources, 1961).

o
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2.2

2.3

2.4

2.11 Defining~General (to give the defining characteristics of a class
and to give a specific example of an item within a class.)

2.111 Defining—Denotative (to refer to the objects to which a
term is applicable.)

2.112 Defining—Connotative (to give the set of properties or
characteristics that an object must have for the term to

be applicable.)

2.12 Intcrprctin% (to give a verbal equivalent, usually for the pur-
pose of rendering its meaning clear.)

Empirical Process (~mpirical statements give information about the
world, based on one’s experience of it.)

2.21 Tact Stating (to give an account, description, or report of an
event or state of affairs.)

2.22 Easplaining (to relate an object, cvent. action or state of affairs;
to show the relation between an event or state of affairs and a
principle or generalization; or to state relationships between
principles or generalizations.)

Evaluative Process (evaluative statements are statements that grade,
praise, blame, commend or criticize something.)

2.31 Opining (to make statements giving own valuaticn regarding
(a) what should or ought to be done, or (b) fairness, worth,
importance, quality of an action, event, person, idea, plan, or
policy.)

Justifving (to give reasons for holding an opinion regarding
(a) what should or ought to be done, or (b) fairness, worth,
importance, quality of an action, event, policy, idea, plan, or
thing.)

N
o
el

Not clear (when wording or sense of a statement is ambiguous and the
substantive-logical meaning cannot be determined.)

Instruetional Meanings

3.1
3.2
3.3
3.4
3.5
3.6

3.7

Assignment (discussion of reports, homework, debates, tests, readings,
and the like)

Material (discussion of textbooks, maps, chalkboard, teaching aids,
filins, newspapers, television programs, radio, and the like.)

Person (discussion of teacher’s or pupil’s person, physiognomy, dress,
expression, or appearance. )

Procedure (diccussion of any course of action or set of activities,
continuing activity, or future activicy.)

Statement (reference to any verbal utterance, particularly the mean-
ing. validity, truth, or propriety of that utterance.)

Logical Process (discussion of the way language is used or of a logical
process.)

Action—General (reference to performance, action, or event where the
nature of the performance cannot be determined or when more than
one of the sub-categories listed below are involved.)

3.71 Action—Vocal (reference to action involving the emission of
speech or sound.)

3.72 Action—Physical (reference to action where physical movements
are primary.)

3.73 Action—Cognitive (reference to action where cognitive process
is principally involved.)

3.74 Action—Emotional (reference to action where feelings or
emotions are principally involved.)




4. Instructional-Logical Meanings
4.1 Analytic Process (same as substantive-logical meanings.)
4.11 Defining—General

4.111  Defining—Denotative
4.112  Defining—Connotative

4.12 Interpreting

4.2 Empirical Process (same as substantive-logical meanings.)

4,21 Fact Stating
4.22 Explaining
4.3 Evaluative Process (sanie as substantive-logical meanings.)
4.31 Opining
4.32  Justifying
4.33 Rating (includes judgments about the truth or falsity, or appro-
priateness of preceding statements.)

4.331 Positive (afhirmative evaluation usually in a reaction to
a statement.)

4.332 Admitting (mildly accepting or equivocally positive eval-
uation usually in a reaction to a statement.)

4.333 Repeating (implicit evaluation in reaction in which there
is only a repetition, rephrasing, or restatement of a
preceding move with no explicit evaluative comment.)

4.334 Qualifying (indication of reservation, however mild or
oblique usually in reactions to statements.)

4.335 Not admitting (evaluations which reject by stating the
contrary rather than by making an explicitly negative
statement. )

4.336 Negative (distinct evaluating usually in a reaction to a
statenient.)

4.337 Positive or Negative (solicitations in which a request is
niade either for a positive or a negative evaluation.)

4.338 Admitting or Not Admitting (solicitations in which a
request is made to give an evaluation or to permit a given
procedure or action.)

4.4 Extralogical Process (solicitations which call for the performance of a
physica% or cognitive act or solicitations which invite responses that are
nonpropositionu] verbal utterances; for examp]e, commands, questions,
or directives.)

4.41 Performing (solicitations which ask or demand of someone to do
something.)

4.42 Directing (solicitations which ask for a directive or a further
solicitation and must be general or involve more than one
alternative.)

Emotional Aspects—(Semantic Differential Technique for Describing Teacher’s
Eniotional Style)

1. Valence
fair-unfai.
positive-negative

good-bad
2. Potency
hard-soft
heavy-light
strong-weak
49 1
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three categories. At the 1.1 Awareness level, the individual merely has his
attention attracted to the stimuli Ce.g., he develops some consciousness of the
use of shading to portray depth and lighting in a picture). The second sub-
category, 1.2 Willingness to Receive, describes the state in which he has
differentiated the stimuli from others and is willing to give his attention {e.g.,
he develops a tolerance for bizarre uses of shading in modemn art). At 1.3
Controlled or Selected Attention, the student looks for the stimuli Ceg. he is
on the alert for instances where shading has been used both to create a sense
of three-dimensional depth and to indicate the lighting of the picture; or he
looks for picturesque words in reading).

At the next level, 2.0 Responding, the individual is perceived as respond-
ing regularly to the affective stimuli. At the lowest level of responding, 2.1
Acquiescence in Responding, he is merely complying with expectations (e.g.,
at the request of his teacher, he hangs reproducticns of famous paintings in his
dormitory room; he is obedient to traffic rules). At the next higher level, 2.2
Willingness to Respond, he responds increasingly to an inner compulsion (eg.,
voluntarily looks for instances of good art where shading, perspective, color, and
design have been well used, or has an interest in social problems broader than
those of the local community). At 2.3 Satisfaction in Response, he responds
emotionally as well (e.g., works with clay, especially in making pottery for
personal pleasure). Up to this point he has differentiated the affective stimuli;
hed}:as begun to seek them out and to attach emotional significance and value
to them. —

As the process unfolds, the next levels of 3.0 Valuing describe increasing
internalization, as the person’s behavior is sufficiently consistent that he comes
to hold a value: 3.1 Acceptance of a Value (e.g., continuing desire to develop
the ability to write effectively and hold it more strongly); 3.2 Preference for a
Value (e.g., seeks out examples of good art for enjoyment of them to the level
where he behaves so as to further this impression actively); and 3.3 Commit-
ment (e.g., faith in the power of reason and the method of experimentation).

As the learner successively internalizes values, he encounters situations for
which more than one value is relevant. This necessitates organizing the values
into a system, 4.0 Organization. And since a prerequisite to interrelating values
is their conceptualization in a form which permits organizaiion, this level is
divided in two 4.1 Conceptualization of a Value Ce.g., desires to evaluate works
of art which are appreciated, or to find out and crystallize the basic assumptions
which underlie codes of ethics) and 4.2 Organization of a Value System (e.g..
acceptance of the place of art in one’s life as one of dominant value, or weigis
alternative social policies and practices against the standards of public welfare).

Finally, the internalization and the organization processes reach a point
where the individual responds very consistently to valueladen situations with
an interrelated set of values, a structure, a view of the world. The taxonomy
category that describes this behavior is 5.0 Characterization by a Value or Value
Complex; and it includes the categories 5.1 Generalized Set (e.g., views all
problems in terms of their aesthetic aspects, or readiness fo revise judgments
and to change behavior in the light of evidence) and 5.2 Characterization (eg.,
develops a consistent philosophy of life).

Stripped of their definitions, the category and subcategory titles appear in
sequence as follows:
1.00 Receiving (Attending)

1.10 Awareness
1.20 Willingness to Receive
1.30 Controlled or Selected Attention
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2.00 Responding

2.10 Acquiescence in Responding
2.20 Willingness to Respond .’
2.30 Satisfaction in Response !

3.00 Valuing

3.10 Acceptance of a Value
3.20 Preference for a Value
3.30 Commitment

4.00 Organization

4.10 Conceptualization
4.20 Organization of a Value System

5.00 Characterization by a Value or Value Complex

5.10 Generalized Set
5.20 Characterization®

Within the intermediate level of educational goals, the taxonomies
appear, then, to provide sufficient assistance and potential usefulness for
working out measures of stating and evaluating appropriate objectives. At
the instructional material building level, Krathwohl suggests that Robert
Gagné has made some significant inroads for specifying objectives. Gagné
has suggested some categories which blend behavioristic psychology and
cognitive theory, and which are hierarchical, because one capability or
behavior depends in a large part upon the learning of some other simpler
one. Gagné's categories in outline form are: ;

1. Strategies
and

2. Problem Solving ’
which require the pre-learning of:

3. Principles :
which require the pre-learning of:
4. Concepts
which require the pre-learning of:

5. Associations .
which require the pre-learning of:

6. Chains

which require the pre-learning of::

7. Identifications
which require the pre-learning of:

8. Responses.\®

Gagné further suggests that the categories of problem-solving and the
development of strategies are the highest forms which tie together the

9 Krathwohl, et al. (2), pp. 34-35. -
10 Gagné (5).
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princip’  developed at the third level. In this hierarchical category system,
the upper four deal with cognitive theory and the lower four with
behavioristic psychology. The potential of this category system should be
recalled when considering the instructional material building level defined
by Krathwohl.1?

Krathwohl sces real potential for the statement of goals utilizing some
of the categories mentioned above. The taxonomies have real meaning for
curriculum building because of their hierarchical nature. Both the affective
and cognitive domains can assist curriculum builders to achieve a high
degree of consistency at the intermediate level of goal statement specificity,
within a school, school system, or series of schools. Using the taxonomies
as guides can foster an interchange of experiences between schools and can
encourage comparisons of curriculum patterns. This indeed makes the
taxonomies very useful tools for stating and analyzing curriculum
objectives.

A final word of admonition advanced by Krathwohl is that objectives
within the affective domain have been under-emphasized recently in com-
parison to the cognitive domain. Thus, objectives have been primarily
considered in only one domain. He further suggests that most cognitive
domain statements reflect to some degree an interest in the affective. The
development of “interest” in a particular subject matter area, often
expressed by teachers, reflects concern for the affective domain. In such
cases a separate goal statement should be developed to stress affective goals.
Every teacher assessing changes in his students’ behavior should be aware
of this important concern. The erosion of affective goals, from the point
of stating objectives to their evaluation, should receive serious attention
from teachers and curriculum workers. Even though assessing affective
changes over a short length of time (e.g., one year) is difficult, this
assessment is most important for schools in a democratic society.

Implications for Improved Teacher Education

Utilization of the taxonomy, as well as other systems, is meaningful
to the educative process in terms of the powér of educational objectives
stated behaviorally. The process may force the educator to a level of
specificity concerning what is being done in the classroom. When one
thinks about behavioral objectives and the use of the taxonomies, he
becomes more specific in his goal statement, his methodology, and his
evaluation. Further, he begins to develop a language with specific
definitions which provides a vehicle for communication on curriculum
design, sequencing, integration of experiences, etc., in a manner which
transcends individual grades and teachers. The implications for curriculum
building and innovation are great, and the development of more analytic
behavior in the educator is very possible.

!t See also Gagné, Robert M. Conditions of Learning. New York: Holt,
Rinehart & Winston, 1965,
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The teacher educator and his students should give particular attention
to these important features of using the taxonomy and other frameworks.
Developing ideas of the early use of the taxonomy for curriculum building,
for designating specific behavioral outcomes, and for encouraging appro-
priate communication techniques seems to be most important for the future
teacher. Krathwohl suggests that the development of a2 more analytic
behavior concerning educational objectives should come early in the
student’s preservice training, and most important of all, the study and use
of the taxonomies should continue in a spiral fashion throughout the entire
preparatory program. In other words, the student’s awareness of behavioral
goals and of behavioral outcomes must be ever present in his preservice
work. In this case, then, the student should return continuously to the
taxonomies to make his work meaningful and to acquire the analytic
behavior necessary for effective teaching. Also, this awareness of
specifying and accomplishing behavioral goals may increase the use of
affective objectives, which appears to be important. \

Krathwohl suggests that the early exposure to and understanding of
educational objectives can be accomplished at the experience level through
the analysis of examinations, lesson plans, teacher tasks, and standardized
tests. Once the significance of behavioral goals is understood, the student
can begin to use them in his teaching situations. At this point, the develop-
ment of the analytic behavior for specifying and using behavioral objectives
begins. A behavioral goal such as this on the part of a future teacher is one
with which few teacher educators would argue.
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Chapter 14. Theories of Instruction

Professor Elizabeth Steiner Maccia! has devoted considerable time and
cffort to educational theorizing. This chapter will be based on her notions
on theories, scientific theory development and formal instruction, and her
descriptive theory of instruction. Some implications of her work for
improved teacher education will conclude this chapter.

To begin with, Maccia suggests that educational theorizing is
important, for education is no longer based on mere speculating. There
seems to be, in fact, a crucial need for theoretical work, particularly in the
area of rescarch. It is within this realm that Maccia has suggested her
claims for a theory and the appropriate verification of these claims.

Maccia views a theory as a related and systematic set of statements.
The relatedness and coherence of statements, or actually propositions, are

the important criteria for any kind of theory. She states:

Theories may be either formal or descriptive or prescriptive. The state- :
ments of a formal theory~—theories of pure logic and pure mathematics—are gl
given no meaning; they are not interpreted. The statements of a descriptive :
‘ theory—theories o% empirical science—are given meaning through what is; they
are interpreted experientially. The statements of prescriptive theory—theories

of philosophy—are given meaning through what ought to be; they are
interpreted ideally.?

Maccia suggests that the threc important kinds of educational theorizing
are as follows:
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1. theorizing about educational reality which I shall call “event educa-
tional theorizing,”

e

2. theorizing about behavioral outcomes of education which I shall call
“valuational educational theorizing,” and

; ! Dr. Maccia, formerly Professor of Philosophy of Education, and co-director of
i the Educational Theory Center and the Social Studies Curriculum Center of The
! Ohio State University, is Professor of Philosophy at the University of Southwestern
! Louisiana where she will develop both an undergraduate and a graduate program ]
i in philosophy.

| 2 Maccia (3), p. 88.
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3. theorizin| about the logic or structure of languages in education which
1 shall ca “formal educational theorizing.”

One is 2 scientific enterprise, while two and three are philosophical ones.?

Maccia further suggests that even someé theorizing about practices i
necessary. 1 Dis fourth kind of theorizing can be termed “praxiological."
In discussing this she states:

.. .itisa scientific enterprise- It is not the casé however, that this fourth
kind of educational theorizing can be reduced sim ly to a combination O the
other thrce. To be sure, praxiolcagical educational eorizing depends qun the
other three kinds: yaluational e ucational theorizin, offers possible behavioral
outcomes for which means could be develoged and to which so related, an
event educational theorizing and formal e ucational theorizing indicate the
interrelations required in the §racﬁces. Nevertheless, involved in praxiologica
cducational theorizing is the development of new events (sgecially constructed
teacher actions, std ent actions, and material objects) W ich are combined

into pracﬁces.

Figure 1 summarizes the total task of educational theorizing:

Figure 1.—Kinds of Education Theorizing.”

/ Event
Scientific \

/ Praxiological

Educational Theorizing

\ / Valuational

Philosophic
Formal

—
s Maccia (1D, p- 4-
4 Ibid., pp- 45
s Ipid., P- 5-
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Educational theorizing as seen from a scientific inquiry point of view

will be closely examined. This now seems important to educational research
and investigation. Maccia suggests that the complete act of inquiry has two
important dimensions: the development of cognitive claims and the justi-
fication of the claims. The construction and the checking of cognitive
claims must, then, receive attention. Maccia outlines the complete act of
scientific inquiry as follows:

Figure Il.—The Complete Act of Scientific Inquiry.®

1. Development of Cognitive Claims: Theory Construction Tasks

1.1. Setting forth Terms (Variables)
1.2. Relating Terms (Variables) to Form Propositions (Hypotheses)
1.3. Relating Propositions (Hypotheses) to Form Theory

2. Justification of Cognitive Claims: Theory Verification Tasks
2.1. Collection of Data

2.1.1. Specification of Indicators
2.1.2. Specification of Design

2.2. Interpretation of Data

In discussing the tasks in Figure 11, Maccia suggests:

If an inquiry is scientific, it includes development of a hypothesis or
hypotheses about reality. A hypothesis is a not-yet-checked claim about rela-
tions between aspects of reality, and these relations are asserted to extend
beyond a given time and given place. A hypothesis takes the form of a gen-
eralized proposition, a statemental assertion of a relation between classes
(variables). A hypothesis or hypotheses must be in the context of other
hypotheses. A single unrelated hypothesis or a heap of unrelated hypotheses
offers no cognitive claim. Knowledge is adequate theory, and. theory is a set of
related. hypotheses. It is patent, consequently, that the development of
cognitive claims in science is theory construction.

If an inquiry is scientific, it also includes justification by means of observa-
tions of instances falling under the hypothesis that the variable can be observed
in the instances. For example, an indicator of reading readiness is a portion of
the Metropolitan Readiness Tests. Furthermore, the arrangement to produce
the readings of indicators (a design for data) must be set forth. Solomon Four
Group Design is, of course, an illustration of an arrangement which is experi-
mental in nature. Different designs give different plausibilities with respect to
hypotheses. This plausibility enters into the interpretation of the data.
Ascertainment of the generality possible from the instances checked is of
primary importance here. Clearly, justification of cognitive claims in science
is theory verification.”

¢ Maccia (4), . S.
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Figure IT in essence indicates the complete act of scientific inquiry and
also the relaticnship between researching and theorizing. In separating the
two tasks, it must be kept in mind that one task depends on the other.
Theory has little meaning if verification is not possible, and verification
procedures must be adjusted to the theory. The theory construction task
should be modified if verification does not exist. Once there is some
consistency between the two areas, the theoretical system can be utilized.

In the development of theory construction tasks, Maccia utilizes her
Theory Models approach. In this case, the model serves as a starting point
for theory development. She states:

A model is an object or a characterization used either to represent or to be
represented. When an object or characterization is used to represent, it is a
model of; when used to be represented, a model for. A model of is called a
representational model; and a model for a non-representational model. In
scientific inquiry, the characterizations of interest are generalized propositions
which set forth relations between aspects of reality. The characterizations,
thus, are empirical in nature. All propositions, whether they be empirical or
not, have form. That is to say, the proposition is structured in a certain way
(the terms are interrelated in a certain way) and the group of propositions is
structured in a certain way (the propositions are interrelated in a certain way).
The characterizations, thus, are also formal in nature. The content can be
taken from an empirical characterization, and the remainder would be a formal
characterization.®

Figure III summarizes and illustrates the kinds of models discernable
in a scientific context. The illustrations are given in terms of language
behavior, of which reading is a part.

Figure I1l.—Kinds of Models and Illustrations.?

1. Representational

1.1. Object : a programmed computer used to represent
an aspect of language behavior, i.e. simula-
tion of actual language behavior through a
programmed computer

1.2. Characterization

1.2.1. Empirical : a proposition about language behavior used
to represent the actual language behavior,
i.e. theory of language behavior

;
i
‘
i

1.2.2. Formal : the formal component of the propositions
(the way in which the terms and proposi-
tions are interrelated) used to represent the
actual interrelations of aspects of language
behavior and related events, i.e. the formal
component of theory of language behavior.

8 Maccia (4), pp. 4 and 6.
o 1bid., p. 7.
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Figure Ill, continved

2. Non-representational

2.1. Object : a programmed computer used to be repre-
sented in language behavior

2.2. Characterization

2.2.1, Empirical : propositions characterizing messages when
they are taken to be outputs of a Markov
process used to be represented in a theory of i
language behavior :

2.2.2. Formal : Markov process used to be represented in a
theory of language bebavior

She continues by stating that, “Not all kinds of models discernable in x
a scientific context are of significance for scientific theorizing. Some kinds
may be of no significance for scientific inquiry, and some kinds may be
of significance for scientific inquiry, and some kinds may be of significance
only for scientific verification.”® Figure IV (p. 129) indicates the sig-
nificance of the various kinds of models for scientific inquiry.

In discussing Figure IV, Maccia states:

Non-representational objects are of no significance for scientific inquiry,
but representational objects are. It is through objects formed to represent
instances that theory which could not be verified becomes susceptible of
verification. The difficulty of unavailable instances is overcome by simulation.
Also of significance for verification procedures are representational characteri-

‘ zations. Models of data, e.g. Gaussian distribution, are essential in collection
" and interpretation of data. Representational characterizations are of no signifi-
: cance for theorizing. In theorizing, characterizations must be developed. What
is needed are characterizations from which to devise characterizations. Models
; f.r (non-representational models) are required.”

RPN R ATES s

peas

The conclusion that non-representational models of the characteriza-
tion kind are significant for scientific inquiry led to Maccia’s formulation of
her Theory Models approach. In this case, Maccia suggests that theorizing
cannot be done inductively. Theory is necessary to make sense out of data
just as data is necessary to verify theory. Percepts without concepts are
blind, and concepts without percepts are empty. Thus, in scientific inquiry,
theorizing must take place before researching.

Maccia’s approach to theorizing is not reductive, where one theory in
a particular field is used for a theory in another. It is also not deductive,
) where one searches for a theory in another discipline from which the

10 Ibid., p. 6.
11 bid., pp. 6 and 9.
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wanted theory in one’s discipline can be deduced. These approaches may
be represented as follows:

Figure V.—Reductive and Deductive Appraoch.'?

reduction

T

Reductive Approach

T, deduction

Deductive Approach

‘Tt denotes theory from which Ts, the wanted theory, is to be obtained. Ty’
denotes the theory model. T; and T2, of course, are equivalent only in the
reductive approach.

Rather the theory models approach is retroductive. In this case theory
is not taken for theory, but theory is taken as a model of theory. She states:

In forming the theory model, elements fiom the theory are selected and
arranged. The elements may be modified in any way required for a point-of-

13 Ihid., p. 13.
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view which will lead to the devising of adequate theory. From the theory
modezl, one devises the theory. It is important to note that there is no a priori
way of deterinining whether a theory model will produce an adequate theory
just as there is no a priori way of determining whether a theory is adequate.
The theory model must be tried out. Stated differently, just as theorizing
should be done in a context of data, so theory model forming should be in the
context of theorizing. This process of devising is called retroductive, since the
theory that is devised (conclusion) contains more than the theory from which
it was devised (premises). The implication, therefore, can only lead back
from conclusion to premises.!*

Figure VI summarizes the Theory Models approach to educational

theorizing.
Figure Y1.—Theory Models Approach.!®
model formation -retroduction
Other Theory > Theory Model > Educational
Theory
(or)
retroduction

Retroductive (Theory Models) Approach

Finally, the Theory Models approach might appear to be redundant,
because a theory is taken to be a model insofar as a theory represents some
aspect of reality. However, Maccia states that “identification of theory and
model which is rooted in the representational sense of ‘model’ leads to a
disregard of the approach to theory construction in which one theory is a
model for yet another theory, but is not the same as the theory for which
it is a model. Unless models are considered as a source of theory, they
cannot function in theory construction.”8

1 1bid., pp. 11-12.
15 Ibid., pp. 12-13.
16 Ibid., p. 12.
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Using her theory construction ideas, Maccia moves to a discussion of
her theory of formal instruction. She confines her theory to formal instruc-
tion within the: context of the school. To include all of life as instruction
(e.g., home orchurch) would not permit a sufficiently limited domain for
delineating:a distinctive area of educational inquiry. Thus she sees the
term “formal instruction” as the interaction of interrelationships of teaching
and learning within the school. This can be represented diagrammatically
as follows:

. Figure VIl.—Farmal Instructian Withis: the Schaal.!?

Figure Vil.—Farmal Instructian Within the Schaal.!?

T = teaching
I = instruction

L =learning

Within the realm of a theory on formal instruction, Maccia again
states that any scientific theory, to be adequate, must display formal
coherence, observational verification, and observational predictiveness.

The meaning of this discussion of adequacy criteria can be resolved into
questions to ask as the theory is presented. With respect to formal coherence,
ask these questions:

1. Do the ideas about instruction fit together?

2. If the ideas about instruction do not fit together, could they be extended
or modified or both in order to produce the 4t?

3. Do the ideas about instruction checl: with experimental or non-experi-
mental observations recorded by others or made by you?

4, 1f there is no evidence as to whether the ideas about instruction check
with observations, could experimental or non-experimental designs for checking
them be devised? .

17 Maccia, in seminar discussion.

132

140

ST

P A e e i e n wE

‘r( L AR e it




O

ERIC

Aruitoxt provided by Eic:

With respect to observational predictiveness, ask this question:

5. From ideas about instruction, could other ideas about instruction be
derived Chypotheses be stated), and could these predictions be observed
(experimen{a% or non-experimental designs for checking the hypotheses be
devised)?8 - ’

Maccia seés instruction within the relationship of teaching and learn-
ing as an influence toward rule-governed behavior. Thus the factors of
group dynamics and the discipline approach to curriculum appear
important. A brief discussion of each will focus attention on their meaning
for a theory of instruction.

Maccia views group dynamics as an inquiry to advance knowledge of
group lifr:, not as role playing or a political ideology. This is consistent with
scientific theorizing since the concern is located with structure variables
that are descriptive of internal behavior of the group and consist of
statements of relations among group members.

The interpersonal relations in a classroom can be identified clearly in
two positions: the teacher and the student. Maccia identifies the teacher
as the inducer of behavioral change; the student is the inducee. Thus it is
that teaching, inducing behavioral change, is differentiated from learning
and is the directed relation of the two positions. The directed relation can
be seen diagrammatically through graph theory as follows:

Figure VIII.

A. > .B

This direct relation points to a concept of influence, A influences B,
and thus will be called “an influence relation.”

Influence relations could be direct or indirect. Figure VIII shows a direct
influence relation, while Figure IX shows a direct influence relation of A over
B and of B over G, anc 1n indirzet one of A over C.

Figure IX.

A. > .B —>.C

Furthermore, there could be mutual influence, where each person is both
teacher and student, as in Figure X.

Figure X.

A. > .B

&
<

It must be obvious from the foregoing statements that there are many
possibilities as to the influence structure of a given classroom. It is not the

18 Maccia (3), pp. 89-90.
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case that a classtoom group necessarily has the influence structure of Figure XI
because A is hired as the teacher and B, C, and D are enrolled as students.

Figure XI.
A

B C D

The classroom group might be structured according to Figures XII, XIII,
XIV, or XV.

In Figure XII, A directly teaches B and indirectly G, through B directly
teaching C. D is isolate, and taught by no one. In Figure XIII, the hired
teacher, A, teaches no one. Student C teaches B and D; and C is actually not
a student, since he is taught by no one. In Figure XIV, there are two teachers,
A and C, who both directly teach B and D, the two students. What if A’s and
C'’s teachings are contradictory? In Figure XV, every person is both teacher and

student.
Figure XII. Figure XIII.
A A
. .—._.» . - . ; .
B C D B C D
Figure Xiv. Figure XV.

A A
B C D B C D

¥ Ibid., pp. 9293.
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Some decision must be made now as to what kind of influence structure is
desirable in the classroom. This decision, Maccia suggests, is.a matter of
philosophical theorizing, not scientific theorizing, and involves some degree
of motivation in the one being influenced.

In her analysis of motivational factors, Maccia suggests that things such
as punishment, reward, legitimacy, expertise, and affect can provide
influence in the classtoom. Reward and punitive measures are obvious,
while legitimacy of position is a consequence of being hired as a teacher.
The teacher’s expertise is independent of the group’s valuing, and it
influences the students because the group judges the teacher as he ought
to be. Affection for an individual can be a source of influence resulting
from a positive feeling toward the individual. Maccia suggests that limited
work has been done in this area of influence, and only after more effort
can one determine how influence is involved in the teaching-learning
process.

Within the second dimension of Maccia’s theory of instruction, the
discipline approach to curriculum, she suggests that discipline could mean:
(a) instruction or teaching, or (b) regulation or control. In the latter case,
instruction means learning or behavioral change as regulated or controlled
behavior, behavior governed by rules. Maccia defines a rule as “a reason
or criterion which leads to one behavior rather than another behavior. It
is a way of behaving rather than another way. It is judgment or selective in
nature. The selective characteristic of a rule also makes it a way of solving
problems, since problems are sets of alternatives. In an individual, a rule is
a cognitive structure. Through teaching, cognitive structures are built up
in a student, or to state the matter in another way, the student becomes a
problem-solver.”2

Maccia suggests that discipline could be defined in other ways which
suggest more control and also hinder theorizing. Discipline in addition
could mean: (c) control through punishment, and (d) submission to
authority. The four meanings involve the motivational bases suggested
above, because one involves punitive measures and the other includes all
five kinds of motivation. These factors limit cognition since they hinder a
person’s actions. Maccia suggests that the individual is a problem-solver
and that human behavior must be described in these terms. The student is
thus active and not passive, and desires to relate to the content presented
by the teacher. The student can relate in this manner only if he has
appropriate cognitive structures and behavioral rules.

Finally Maccia suggests two other meanings of discipline: (e)
organized hranches of knowledge, and (f) rules of practical conduct, both
of which can be utilized for her theory of rule-governed behavior. It may
appear that these two meanings are mutually exclusive, but Maccia argues
that practical conduct can occur within the bounds of a discipline. Busi-
nessmen, doctors, and carpenters have their ways of problem solving com-

2 Ibid., p. 96.
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parable to those of academicians. Rules for problem solving are not
restricted to the ways of science, literature, and other disciplines. Basic
structuring of the disciplines, as in science, is necessary before problem
solving can occur.

In summation, for instruction in schools, Maccia suggests that:

What is required is simply the introduction into the content of instruction
(the curriculum) problems covering all a(slpects of human living. But the
introduction of problems demands inowle ge of structure. To introduce a
problem of a given aspect of human living is to introduce at the same time the
way of solving the problem. A problem to be a problem must have some
structure or organization. A problem is present only if there is doubt or uncer-
tainty. Doubt or uncertainty is present iF alternatives are present and so require
selection. To select is to solve a problem. If content is completely unstructured
or disorganized, alternatives cannot be discerned and no selection is possible. If
content is completely structured or organized, there are no alternatives and no
selection is required. Total uncertainty or certainty is nonproblematic. A
problem, therefore, to be a problem of a given aspect of human living must have
some structuring or organizing along the lines of the organization of that aspect
of human living. The problem must incorporate rules or cognitive structures or
ways of solving problems distinctive to that kind of human living.

The discipline approach to the curriculum has led to learning as rule-
governed behavior or problem solving. The possible learnings, and so the
possible instructional content (curriculum), have not been restricted within
narrow bounds. All possibilities of human living could be matters of learning.
The “could” looms large, since actualization of possibilities awaits analysis of
the structure of realms of rule-governed behavior other than science. Such
analysis would provide the teacher the necessary knowledge to be the kind of
problem-maker who could offer instructional content which, if also appropriate,
could lead to rule-governed behavior for all aspects of human living. Whether
the teacher ought to offer all or only some instructional content would be a
matter of prescriptive theorizing. I would assume most of our prescriptive
theorizing would agree in placing the thieving aspects of human living outside
of instructional bounds.**

From the review of Maccia’s notions on theory, theory building, and
the theory of formal instruction, one can begin to glean some implications
for the improvement of the teacher education process. A discussion of
implications follows.

Implications for Improved Teacher Education

Maccia herself suggests that the teacher educator and his students
should have some working knowledge of what an educational theory is
composed, how it can be constructed, and how it can be tested and verified,
She feels that the entire teacher education professional component should
be inquiry-oriented, whereby the students and instructor explore together
the study of education. Having a sophisticated knowledge base of theory
and theory development provides the students with the tools to do this,
and removes to a certain degree the old trial-and-error way of operating,

2 Ibid., pp. 98-99.
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This knowledge base adds to the analytic behavior of the young student
who will in time assume his position in a school.

The exploration of theories and theory construction can be accom-
plished by the instructor who keeps the work at the level of the students.
Perceiving these sophisticated notions at the' student’s level of under-
standing will lead to more meaning and move the student to the stage of
becoming inquiry-oriented. This type of instruction requires instructor
awarness of Maccia’s basic notions.

Maccia emphasizes what appear to be two salient ideas for her theory
of formal instruction: (a) solving problems covering all aspects of human
living, (b) having a knowledge of the structure in content organization.
These important ideas must receive careful attention from the teacher
educator and his students. Effective problem solving can occur only when
doubt or uncertainty is present, which can occur ealy when alternatives are
present for selection. Only the correct organization and structure of the
content can lead to appropriate alternatives for selecting and testing. These
are the prerequisites for solving human problems. The future teacher must
have both experience in significant problem solving and also a good
knowledge of the content area. This is no simple task; but if it can
produce a sophisticated, analytical teacher for the classroom, it is well
worth the effort.
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Theory Center’s Publications, The Ohio State University, May 1966.
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Chapter 15. Conclusions and Future Directions

Certain conclusions concerning teacher education emerge from a
careful review of the preceding chapters on the research and theoretical
work of thirteen outstanding educators. One can conclude quite obviously
that there is much data on the topic of teacher education. The works of
the thirteen specialists described previously do not represent all of the
significant ideas that should find their way into a program for preparing
teachers.

However, in terms of the previous discussion in this book, it seems
that there is a continued need for more analytic work in the study of
teaching. Several descriptions of tools or systems can assist in a careful
study of teaching. Perhaps, for those interested in research, some replica-
tion of studies is important. Since a number of systems on variables has
been described and defined, some work past the descriptive stage can be
undertaken. Even though considerable data has been gathered, it might
be well to continue basic investigations into what is important in teaching.

For the educator who works directly with prospective teachers, atten-
tion should be focused on the teaching act through appropriate analysis,
synthesis, and evaluation of ideas. Several writers have identified important
variables and strategies developed to the point where immediate use is
possible. The teacher educator and his students can: (a) begin to use and
test selected logical dimensions in their simulated teaching; (b) define and
test certain strategies for cognitive growth; (c) identify, program, and test
selected pedagogical moves for teaching; and (d) propose and test ideas on
inquiry. Analysis of classroom interaction can be accomplished with a high
degree of accuracy after training. Viewing and analyzing the classroom
group, school, or school system can place values, goals, and expectations in
proper perspective for effective learning and behavioral change. Finally,
future teachers, through teaching strategies and concept formation, can
begin to develop and design effective units of learning for trial testing and
evaluation. The careful search, then, for new methodology and program-
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ming of experiences planned to accomplish specified outcomes can be
important in teacher education, and the analysis of teaching strategies
should receive careful attention from future teachers.

It seems important for those in teacher education to give closer
attention to educational goals, within both the affective and cognitive
domains, and the meaning they have for the teaching-learning process.
A more careful statement of goals, the programming of activities to goal
achievement, and the necessary checking of goal attainment can be done i
with more analytic precision. :

This book includes some ideas on using and structuring curriculum
experiences in the areas of knowledge and content to provide the future :
teacher with some guidelines for better teaching. Utilizing these guidelines
should foster more effective learning in elementary and secondary school
students and in turn provide for more critical work by their teachers.
Understanding and using these guidelines must occur at the preservice
level.

Sufficient ideas were presented on cognition and concept formation to
assist the future teacher in defining necessary dimensions of learning.
Careful review of basic concept formation at the preservice level and
active participation with elementary or secondary students in applicd or
simulated situations can help the future teacher to develop the appropriate
behavior to carry on this important function. Understanding and experi-
ence see1a imperative. Also, consideration for higher level thinking should
be fostered in the new teacher through a review of parts of this book.
Clearly, several important reported studies can assist the teacher educator
in his efforts to teach thinking above the knowledge level.

Finally, it would appear both possible and quite necessary for the
teacher educator and his students to engage in the creative work of pro-
posing, testing, and evaluating different kinds of selected teaching-learning
experiences in a kind of controlled laboratory situation. Novel models and
paradigms, as well as established ones, can be tried and checked, promoting
more analytic and critical behavior. This kind of active prescribing and
testing seems desirous in an inquiry-oriented teacher preparation program.

There appear to be a variety of directions in which the teacher
educator can go. He can begin to search for new techniques within the
existing framework of a current teacher education program. He can
propose something entirely new. Different and exciting things can be
planned to develop a more critical teacher in such current courses as “Study
of Education,” “Introduction to Education,” “Methods and Materials for
Teaching,” and “Foundations of Education.” As suggested in Chapter 1,
! some assumptions must be made, then novel ideas can be developed.

There has been only limited discussion in this book concerning appro-
priate materials and media necessary to carry out the theoretical and
research-based ideas presented. Once the teacher educator understands
basic ideas, he has to search for and perhaps create materials and media
needed to assist in the development of compatible basic methods or
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techniques. This is an important function, and one that teacher education
students can undertake.

Finally, it seems quite appropriate that interested teacher educators
begin to develop completely different teacher preparation patierns. There
are sufficient data and ideas present (reported within this book and else-
where) to encourage such action. An expression of philoscphical outcomes
and a statement of assumptions are necessary before one begins to state his
proposal for a teacher education program. It is to this point that this writer
will next address his attention. There appear to be many ideas and
materials, reported in this book, for formulating a program which will
prepare a more critical and analytical teacher. It is hoped that the reader
will draw the same conclusions and begin some creative cffort along the
same lines.
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3. Activity
alive-dead
hot-cold
fast-siow”

Within the context of this extensive investigation into the linguistic
behavior of classroom  participants, Bellack sought to determine also the
attitude change and content learning that took place. Since attitude change
and l\now]cdvc acquisition were important, both pre- and post-tests! were
given in both areas to determine nglll{l(.dn[ chunge. In subscquent research,
thc investigators would like to ascertain what l\m(lq of classroom cvents arc
related to \vlmt kinds of learning outcomes. This would be different from
looking at the ld.]tlonslnps ])ct\\ cen discourse variables and measures of
lealnmo based on some notion of what should be learned. In other words,
the 1Lscmcl1 would look at descriptive outcomes Cleaming) to see what
classroom events (teaching) made them possible.

The only control on this experimental project was content. This gave
some limits for the research and provided a basis for detcrmining dmnocq
in knowledge and for analyzing the substantive meanings of the dassroom
discussion. As mentioned above, this was accomplished by having all of
the teachers teaching the same basic unit on “International Trade.” The
teachers were free to teach as they felt they should.

The fiftcen classrooms were then taped on four consccutive sessions
and the verbal discourse transcribed for analysis.

Upon the analysis of the data, some interesting findings were derived.
Only some of the more salient aspects of the 1C<e'1rcl findings will be
prucntccl at this time."" It should be noted that, at this stage of the total
investigation by Bellack, the primary purpose was methodolomcal in
nature, to dev Clo] a system that would cnable the rescarchers to (thCrle
reliably what was observed in terms of the conceptual system described
above.

One of the intcresting conclusions from this study was the fact that
there werz remarkable similaritics among the teachers and classrooms in
terms of pedagogical discourse. There was even a consistent and stable
pattern in individual classrooms over the four sessions, regardless of the
position in the unit of study. This was noted even when marked difterences
were observed in the teachers’ experience and preparation and in the
student.’ entire backgrounds. There appeared to be a basic pedagogical
pattern of discourse with cach participant playing specific roles in the
classroom language game.

As might be expected. teachers were more active than students and

* Bellack, et al. (2).

 For a description of the testing measures see Bellack, et al. (2).

"' For complete results and discussion on coding, testing, and other important
measures of this research, see Bellack, et al. (2). Also. both reports are available in

one volume: Bellack, Amo A. and others. The Language of the Classroom. [Ncw
York: Teachers College Press, 1967. 274 pp.
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tended to dominate the classroom verbal activity. Teachers spoke in a
3:1 ratio more frequently than the students, and initiated more pedagogical
moves in a ratio of 3:2. Teachers also initiated about Ll“]ll\"ll\(. percent
of the teaching cycles Cie. solicitation, response, and reaction s, with the
students initiating only fiftcen pereent.

The l)ulduoumal roles that are plaved in the classroom, or the respee-
tive l(.‘sP()ll\l])l]ll\ of the ])]J\le was casily discernable. The {requency
of behavior in cach category of pedagogical moves indicated that teachers
are basically responsible for structuring and soliciting and mostly  for
reacting. Students play the role of ux]xm(luux th teachers, lhvn
d()mnmtc three moves and the students one. Ouaxmnall) a pupil reacts, but
rarely does he use the reacting move to rate previous action. In contrast
thc teachers most huluulll\ uxul the reacting move to rate positively Gie.,

“That's good!” or “That’s not exactly vight.™). bludcnlx rarely used reacting
L rate, dn(] \\]lLll thev did it was m()xll\' to rate fellow students.

About sixty percent of the moves in the classroom involved substantive
meanings or the actual content of the lessons. Forty percent of the moves
involv cd instructional meanings, and a large amount in this major category
was involved with ratings. th sub\hmll\L meaning categories vavied most
widely in the meanings C\])IC\\CLI Some lcacllclq spent a great deal o(
time on “Barriers to Trade,” some spent considerable time on I“I'CL Trade, )
and some on lm])mls—L\p(nls,’ cte., thus reflecting the wide variety ol
time that was given to the substantive material UHdLI‘ discussion.  This
great \Jlldbl]ll\’ was most unusual to note, hecause the content (Interna-
lmnal Trade) was the ouly restriction placed on teachers, whereas in the
pedagogical moves or the methodology there was great similarity. The
teachers structured, solicited, and reacted in about tlle same proportion.

In terms of the logical processes in the classroom, sixty percent of
the discussion was given to cmpmml processcs (deseribing and L\plam-
ing), less to the ev dluauu mode of giving opinions and justitying opinions
anc[ the analvtic mode. Little time was spent discussing policy matters,
what should or shouldn't be done in regard to mlcrnatlonm lmclc

The pattern of communication in lll(. classroom was mostly teacher-to-
students and students-to-tcacher.  Very little  pupil-to- l)ulnl talk  was
recorded.  The typical pattern was a ‘teacher solicitation and a pupil
response. This data reveals, of course, the importance of the question in the
classroom.

This rescarch aiso revealed some pertinent data on reactions. Since
the typical teaching cyele was teacher solicitation, pupil cesponses, and
teacher reaction, it was found that teachers react to seventy-five pereent
’ of all student responses, while pupils react to fellow students at only a
threc percent rate. This further substantiates the notion of rules being
present in the classroom discourse game. Rules dictate that students
do not react often. Eighty percent of the teachers’ reactions to student
responses involved ratings cither positive or negative. All teachers were
found to be much more positive than negative (4 1) in their ratings. They
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were just as positive ) incongruent responscs as to congrucnt responses
in terms of expectations for a responsc. This is interesting and unexplain- _
able at this time. Although pupils did not react often, when they did they N
rcacted three times more frequently to teachers than to responses, which i
means that pupils enter into discussions when teachers invite them by
solicitation. Students apparently do not feel free to come into a conversa- 2
tion again until the teacher reacts, and then they react to the teacher’s ‘
reactions. Finally, teacher reactions that occasioned pupil reactions came
mostly when substantive material was being discussed rather than a rating
reaction by the teacher. In this case, then, if the teacher wants a reaction by
students he might react by offering substantive material into the discourse
rather than a rating.

Implications for Improved Teacher Education

Although he and his associates were concerned primarily with research
rather than prescription of practice, there are a variety of implications
arising from Bellack’s work because of the basic deqcriptivc nature of the
investigation. First of all, his system of analysis is highly developed and
can thercfore be used as an 'lmlvtlc tool by prcscrvxcc students to ascertain
the kinds of linguistic behavior occurring in a regular classroom or in
some simulated or laboratory teaching. The use of tlns tool for analyzing
behavior brings to the level “of awareness what is transpiring in a thchmg
situation and should cause more analytic behavior to result. Bellack fecls
that this system can be used in arcas of the curriculum other than the
specific area of International Trade and would require only a modification
of his Substantive Meaning categories. The pedagogical moves, teaching
cycles, and other content meanings would remain the same and should
provide an adequate framework for analysis.

From a review of this system and some analvsis of classroom discourse,
the students can begin to develop an understanding ot the different
modes in tecaching. Theyv can ascertain and understand when a fact is
being stated or defined, when a judgment is being made, and when justi-
fication or rating is occurring. Further, they can’ understand the basic
pedagogical moves defined bv Bellack in this study and view carefully the
teaching cycles that occur in classroom linguistic hehavior. From these basic
undcrst’mdmgs of moves, cycles, and modes. the teacher education
instructor and his students can begin to make some assumptions, develop
some limited models on teaching sclected content, and then test and
evaluate outcomes. The fact that Bcllacl\ s categorics carefully describe the
triangular relationships among teacker, student, and content lends itsclf
well to some empirical and '1]‘1'1]_\’t1C testing of ideas. The development of
theoretical frameworks for testing is considered important by Bellack for
tecacher cducation students, because this is where the awareness and
analytic behavior on teaching starts.

Wi ithin the context of empirical development and testing of models
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derived from Bellack’s work, the instructor and students might look
specifically at some of the results of the study with the notion in mind that
some chiange should occur in the existing pedagogical pattern now found
in classrooms. This, too, would require some assumptions and informal
testing. For example, the results of Bellack's study indicated that cighty-five
pereent of the questions in the classroom are asked by the teachers. Now,
if it is felt that students should ask morc questions and become better
inquircrs, then some thinking and investigation into diffcrent moves are
required. The undergraduate cducation class could address its attention to
this concern and develop different patterns for trial and cvalution.

Another example could come from the distinet pattern in which com-
munication is present in the classroom.  Bellack found that the usual
pattern was from teacher to student, then back to the teacher. IF this is
judged to be inadequate, the education class could search for diffcrent moves
to change this pattern.

A final example would be a look at the question itself, because Bellack
found the question to be a most important tool in the tcaching process. A
class might examine the kinds of questions asked, the pacing of the ques-
tions, and the kinds of responscs that are required. Some developmental
work and testing could be done in this area so that more desirable outcomes
would result. Bellack suggests that this activity may have to be performed
on an informal basis, because there is little evidence on questioning pres-
ently available. owever, this activity lends itself well to analytic testing
in laboratory situations.

Some other arcas that might be judged significant for investigation
could be tcacher domination of classroor: verbal activity, teacher and
student reactions to responses, and the fact that sixty percent of the
classroom discussion dcalt with fact stating and explaining. These and
many other results obtained from Bellack’s cxtensive study could be
investigated with development and testing foliowing. The requirements for
such an cffort arc a study of Bellack’s investigation, an understanding of
the various catcgorics, the making of some assumptions, and most of all
some creative effort on the part of the cducation instructor and his
students. If the outcome from the effort is more analytical behavior and
better functioning of the teaching process, then perhaps this could be
judged as a valid activity at the preservice level.
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Chapter 7. The Classroom Group and the
School as a Unique Social System

Professor J. W. Getzels! and associate have developed a rather exten-
sive svstem for the analysis of the school and classtoom group as a unique
social system and its meaning for goal behavior. In making this conceptual
scheme of the social system explicit, they have identified the charac-
teristics common to groups, and in particular to the classcoom group, and
have deseribed in a conceptual framework the relationships of the
characteristics in various dimensions for systematic analysis and study.
This chapter will review the characteristics of a social system, its meaning
for the classroom and school, and the C\pllut model for analysis, as \\cll
as the meaning of the work for the preservice teacher education process.

For the description of the characteristics of a classroom group, as in
any group, Getzcls has identificd (2) goals. (b) participants, (¢) leadership,
and (d) relationships to other groups or institutions as the major items.”
The major goal of the classroom and school is learning. This is, of course,
the primary rcason that the group gets together, and the school curriculum
specifics these outcomes and procedures. The goal of learning as defined by
content and method in the curriculum is stated beforce the group comes into
being. This limits the definition of goals, at least of major goals, by the
partlmpatmg group.

The group participants in the school and class are gencrally defined.
too. Mandatory participation by students is ruled b\ Lms rurthcunorc
the COI‘DPOSltIOI‘l of the group is 01\ cn before the group comes into bcmO
Time of birth and place of resnclcncc dictate the class of participants more
than choice or carcful planning, and thus tend to define a group in @ more
or less random manner. The nature of group composition will, of course,

L Dx Getzels is Professor of Education and Psychology at the University of
Chicago.

? Getzels and Thelen (53).
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have some effects on the Tearning that wkes place and the social interaction
present.

The control or lcwdcrs‘hip function falls inte the hands of the eacher.
Law and custom again prevail in this characteristic when the the profes-
sionally trained .ln(] legally certified person enters the group situation. The
teacher in formal aspects holds a position that perhaps is contrary to the
democratic process. Tle forms the ruling class in the group and is placed
there without the consent of, or sclection hy, the group. lven though
freedom can and docs exivt for group members, it has to be delegated by
the leaders. In a legal sense group members, then, have really no control
over their leadership.

Besides the three characteristics mentioned above, some consideration
must be given to the relationship of the other groups and institutions. In
the case of the classroom there are several relationships that exist. First
of all, one class fits into a sequence of learning experiences and thus las
a dircet relationship to the preceding and succeeding classes. Membership
in more than one schaol group by a participant is likely Ci.c.. membership
in both an English and a gvm class), so interrelationships exist here.
Then the many organizations 0L1l§l(](3 the school to which a classroom eroup
participant may ])elono can cause many different relationship to exist. The
student pro]ml)l\ belonus to a family; some sort of gang or clique; a church;
and some clubs and othcr organizations, both formal and m[m mal, which
may have more effect on his bCI‘l"l\ ior than the actual classroom or schoal.
Pressures and influence from these outside sources may cflect a hehavior
which is incongruent with the desirable behavior of the classroom. Thus.
a variety of factors play upon the hehavior of the student when he is a
participating member of the classroom group.

Besides the variety of pressures exerted on the class, the same outside
pressures exist on the teacher and his behavior. Personal habits, political
and religious afliliations, places of residence, and other characteristics
of the tmdwr may be undcr carcful seratiny Ly parents and community.
Besides the private aspects of a teacher’s life, the |rofessional life reflects
pressurcs from a variety of directions. Many community members and
parents exert pressures on the teacher that would not be cxerted on other
professional members of the community.

The causes of and concerns for the pressures exerted on the school and
its classrooms in a way reflect a uniquencss that few, if any, other social
svstems must cope with while attempting to function ploperly Fach institu-
tion needs and perhaps demands certain things from the school to propagate
cxisting conditions or to lIcad into what shoul(l emerge in socicty. This, 1hcn
is another unique characteristic of the classroom group: “There is nothing
that goes on in the classroom that is not of ultimatc consequence for the
social order; and there is not much that is of immediate consequence for
; the social order that is not reflected in some way in the classroom.™
{ From the above brief discussion of the characteristics of the school and

3 Getzels and Thelen (5), pp. 60-61.
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classroom group, it can be scen that a variety of factors, perhaps both
good and bad, come into play when viewing this group as a social system.
{owever, it is interesting to note that cducation generally is subscribed 1o
strongly by most members of our democratic socicty.

I'rom the above deseription of characteristics in the classroom, some
interesting and pertinent issucs can be raised which require a systematic
amalysis. Getzels says:

1. Loarning in the classroom involves bringing ahout change through con
sciously planned experiences. This involves the exercise of conscious choice of
alternatives. Question: Flow can we conceptualize the choices available to the
teacher and the class?

2. The gouls of learning, the procedures by which the goals will be
achieved, and the subjcct-content to be learned are all more or less specified in
advanee, that is, they are “givens” in the classtoom situation. Question: VWhat
arc the sources of these givens, and what is the relative stability or modifiability
of cach?

3. The classroom is an “accidental” collection of persons, having little or
no legitimate recourse from participating in a priori goals and proeedures of the
school. Question: What are the dimensions of the problem generated by this
“secidental” and “enforced” nature of the classroom group, and what is the
effect of these factors on classroom learning?

4. In addition to the problem of relating one’s self to the associations and
activities required in the classroom, cach individual must also “gear in” his
own needs, goals, and attitudes to the way of life that is prescribed in the
classroom. Question: What is the relationship of this problem to the preceding
one, and again what are the implications of this issue for classroom learning?

5. The teacher is in almost absolute autharity in the sense that the anly
power students may legitimately have over the clusstoom group is that permitted
or delegated by the teacher. Question: With respect to what kind of matters
can the teacher delegate authority to students, and how may this transfer of
power be acconiplished?

6. The “accidental” and compulsory interaction in the classroom may be
modified by students who set and enfarce their own goals and standards within
the classtoom. Question: How does this occur, and what are the factors
tending to encourage or discourage such development?

7. Every participant in the classtoom group is also a member of nunicrous
roups outside the classroom. Each is subject to various group pressures and
f[goyaltics which may be in opposition to each other. Question: What is the
nature of the conflicts to which these pressures give rise, what are the
differential reactions thereto, and what is the effect of such conflicts on class-
room learning?

8. The classroom is part of the sclhiool, and the school is a central institu-
tion in the community. There is widespread public interest, pressure, and con-
flict with respect to the school as representative of the community. Question:
What is the nature of these community pressures and conflicts, and how do they
affect the classroom group?

9. The school as a central social institution is integrally related to the
other institutions of the community. It may be an instrument for promoting
change or of maintaining the status quo of these institutions and, accordingly,
of the social order as a whole. Question: Under what circumstances does the

57




Aruitoxt provided by Eic:

n

ERIC

classroom serve in one capacity or the other, and what would be involved in
changing the role of the school with respeet to the other institutions?

10. Although the teacher is in many ways “trapped” by community pres-
sures on lis personal and professional status. ‘there is. on the other hand. the
powerful principle of “academic freedom™ which pmluls the teacher’s right o
make choices for educational purposes. Question:  What s the re l.lllonslnp
between the type of choice lhc teacher m.ll\u and the kind of classroom
lL‘(\f\“ng b\tl\-\u()n thdt (_nSUC
To provide some systematic meaning to the deseription of observed

events, Getrels has moved to a umuplu.]l analysis. In doing this. an
explicit framework or model has been developed which can C\l)](lln relate,
and clarify the variables that are important for the .lndl)bl\ of the class-
room group and school as a social system and for the meaning of behavioral
outcomes of participants.

The beginning of the conceptual scheme is the soctal system. which
in this case can l)c cither the classroom group or the school. This is to
distinguish it [rom cither all of society or an entire state. Within the svstem
Getzels suggests that institutions are present which have both certain roles
and expectations that are necessary for the fullillment of the goals of the
social system.  Also, since the system contains individuals who posscss
distinet personalities and need-dispositions. the obvious interaction of the
individuals comprises the group behavior. So it is possible to identify institu-
tions as having certain roles and expectations, and individuals as having
certain personalitics and needs. The fivst sct of factors is identificd by
Getzels as the sociological level or nomothetic (normative) dimension of
activity in a social svstem; the sccond set is identified and termed the
psychological level or idiographic (personal) dimension of activity in a
social system.

The first dimension may be represented as follows:

Social system =3 Institutions => Roles => Expectations = Institutional Goal-behavior

This is to say then that a social system has institutions to carry on its
functions. Within the institution certain people have roles to play to carry
on the functions of the institution. Roles are what people arc expected to
do. Role expectations, then, define what should or should not be done and
should, therefore, lead to the goal behavior of the institution.

The school and individual classroom can be defined as a social system,
because they At the schematic dimension described above. Goal behavior
in schools or classes can be achicved by the integration of institutions,
the definition of roles, and the sctting of the expectations. One can quite
accurately analyze the remaining factors in this sociological level when
given onl\ onc factor. In other words, if the cxpectatnons were known,
it could be predicted what role should be played in what institutions 1nd
what the goal behavior would be. This would be true only at the theoretical
level where the roles were occuyied by “constant” individuals.

However, since individuals are different and posscss different per-

4 Cgucls and Thelen (5, pp. 63-64.

58




<

p
|
|
|

sonality traits, the psyehological level comes into cflect. Rewvardless of how

structured the role will be and how clearly stated the expectations are,

individuals will bring to the group idiosyncrasics which are theirs done,

Therefore, to (l(‘l(‘m‘lnc specific behavior one must look at personality and

individual need factors when considering group behavior. The individual ]

dimension can be analyzed in a fashion parallel to that of the normative
dimension.  Instead of the institution we find. of course, the individual,
who in turn possesses a personality defined by Getzels as “the dvnamic
organization within the individual of those need- dispositions that govern
lns unique reactions to the environment and to the expectations ()l the
environment.™  The aralvtic clements ot the per rsonality are, thus. the
need-dispositions which le: ad in turn to the individual (r(ml behavior. This
individual dimension may be represented thusly:

Social system» Individuals» Personaliticsy Need-dispositionsyIndividual Goal-behavior
To bring together the knowledge of the specific behavioral aspects of
the individual and the role expectaion of the institution would provide
a means of understanding the behavior and interaction of - specific
incumbents in a given institution.
Jetzels combines the two dimensions and diagrammatically represents
them as follows:

Normative (Nomaothetie) Dimension

/ Institution ——— 3 Role ———————— Expectation |

Social Observed
System Behavior

Individual —— 3 Personality ————3 Need dispusition

Individual (Idiographic) Dimension

In the above diagram it can be scen that at the sociological level cach
social system has institutions to carry on its functions, with cach institution
being defined bv the constituent roles.  Each role is defined by the
expectations of the role. At the psychological level the same reasoning
holds true, with cach unit serving as an analytic for the preceding one.

At this point one may view the social behavior of an individual by
looking at the role-expectations and  the personality-dispositions.  As an
mdnldual reacts to a social system, he attempts to cope with the expecta-
tions within the framework of his individual personality. Thus, Getzels
offers the formula of B = f (RxP} where B is the observed behavior, R is
the given institution role, and P is the pcrxmmllt\ of the role incumbent.
In tlns case, the behavior of an individual is the function of the role and his
personality. This formula for analysis takes on meaning for the educator in
a variety of sitaations. Getzels cities the arca of Janguage arts, with the

» Getzels and Thelen (5), p. 68.
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teaching of spelling and of creative writing as an excellent example. In the
first case, spelling behavior will be more mllucnccd by the role- C\pcuatlon
factor when @ person adheres closely to the expectations of the school in
becoming an effective speller. l’cnsondllt\ is not involved nearly as - trongly
as the rolc expectations, In the case of creative writing, behavior slmul(l
reflect more the personality-disposition level than the role, because it is an
individual coffort. Getzels states that these activities fall on a continuum,
with role-relevant  performance on one end and  personality-relevant
performance on the other. Thus. some  classroom tasks require more
adherence to one factor than the other, but of course, classroom behavior
is a result of both factors, whose degree of importance (lcpcn(ls on the task.
Behavior, then, can be vieved as the line cutting between the role and the
personality of the role incuinbent. When the role expectaticon is maximized,
personality still influences behavior, and vice-versa.

FHowever, since the institution with its factors of role and expectations
and the individual with his factors of personality and need-dispositions do
not operate in a vacuum, Getzels moves on to look at the anthropological
level of factors which play upon both the institution and the individual.
The notions of culture. cthos. and valucs of both the institution and the
individual enter into the picture when analyzing a social system and goal
behavior.

The school as an institution finds itself embedded in a culture which
possesses certain beliefs and characteristics Cethos), and these beliefs lead
in turn to a value system held by the culture. These factors play upon
the school with its role and expectations in the institution. This stratum,
called anthropological by Getzels, adds another dimension to the model at
the sociological or nomothetic level. This level can be viewed diagram-
matically as follows:

Culture > Lthos >\alues
Institution > Role » Lxpectations

The reciprocal influence is indicated by the reversible arrows. At the
anthropological level the values indicate what one ought to do, and this
is reflected in the nomothetic level in expectations from the school.

Now Getzels builds the same case for the psvchological dimension by
stating that an individual is also related to the culture in which he has
been reared. If an cxamination of the personality of an individual is
important, onc must go to the ethos in which he was raised. From there one
is required to go to the values of individual culture, because in many ways
the dlSpOSl[lOnS that individuals possess are derived from the values of the
family, the neighborhood, and the sucial system in which the individual was
brought up. This is the definition of socialization: the process of the
individual’s internalizing the values around him into his personal structure.
Therefore, this anthropological level is necessary for analysis of goal
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behavior of the individual. The new stratum fits into the psychologiml
dimension as follows:

Individual ———> Pcrsmmlit_\’———————)l disposition

¢ ¥ $

Culture - ithos —>» Vulues

Again, the argument by Getzels states that the individual is embedded
in a culture, and his personality and need-dispositions are affected by the
culture’s ethos and value system.

Putting the two major dimensions together reveals the following
diagram:

Culture —— Ethos ——————p Values
} 0
Institution —— Role ——m——> E.\'];l‘L‘L\lilln.\‘
Social Svstem i Observed Behavior
Individual —s= Personality ——= Dispositions

} !

Culture ———» Ethos —————— Values

However, since there may be conflicts and deviant pereeptions between
the individual with his personality and need-dispositions and the institution
with its role expectations, the group is defined and utilized to serve as a
buffer. In this casc the group mediates the institutional requirements and
the individual dispositions. The group, then, deals with the conflicts in
roles and the deviant perceptions of what should be, by supporting the
institution in imposing certain normative rale expectations on the indi-
vidual, and also by supporting the individual in expressing certain
idiosyncratic pcrsonulity—dispositions.“ The group, then, tends to imposce a
balance between the institution and the individual. To do this, the group
develops a climate, which in turn can be unulyzcd into the constituent
intensions of the group. The group climate represents the final dimension
in the model. It is particularly imnportant in the social system of the school.
The stability and flexibility of the group depends on the degree of belong-
ingness that the individual posscsses as a group member. The greater the
belongingness, the greater the communication between pupil and teacher,
and the better the level of security for students. This would lead to a
greater pride in the achievement of both institutional and individual goals.
The group climate dimension is, thus, necessary for the cffective
functioning of an individual in an institution.

The final dimension of the model would be diagrammatically
represented as follows:

Social System: »Group——>Climate »Intensions———> Group Behavior

Putting all dimensions together would result in the following model:

6 Getzels and Thelen (5).
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Once the model is developed, its applicability can be seen from a
variety of uses. Getzels suggests that this model does not provide answers,
but it is a tool to und(*r.smnd and describe behavior in a social svstem.
Further, it helps to raise issues and questions to which the educator can
address his attention.

Cetzels cites an example of the use of this model and the problems
and issues that arce identified from a contemporary and currently popular
notion in cducation, that of compensatory ceducation for the culturally
deprived.” If one were to ask the question, Can our schools presently serve
the needs of the “culturally deprived™ this model might provide some
mlcmsting results for investigation. The complete model on page 62 has
its institutional anthropological level identified with a capital letter A, the
sociological level of institution-role-expectations as capital letter B, the
psvchological level as C, the individual anthropological level as D, and the
goal behavior as E for purposes of this analysis,

Also, for purposcs of this analysis, Getzels compares two social classes
of children, the middle-class students and the lower-class students Cthose
identified as "culturally deprived™). and the existing institution, the school.

It could be aroucd that the valuces which are rclatcd to thc school by
and large are the samce values in which the middle-class child grows up.
Most American schools are related to a set of values which are middle
class in nature. Thercfore, the values of the schools are congruent with the
values of the stratum in which the child was reared, or A 22 D.

The role-expectation level of the school obviously tends to be simiiar
to the cultural values at the anthropological level for reasons expressed
before. In other words, the values of the culture arc congruent with the
expectations of the middle-class oriented school, or A = B.

The need-dispositions of the middle-class youngster are also obviously
consistent with the cultural values in which he was reared, or C 2= D,

Then, since the above is true, from imple logic once can say that the
nced-dispositions of the middle- Class child are congruent with the role
expectations of the school (C = B), so the clnld generally comes set
normally fc: school and its values, and goal behavior (E) can be achieved,

The middleclass youngster and lus relationship to the school can be
briefly stated by the followxno equations:

AZD (=2 means congruent)
BZ=A

f C=D

i C = B and thus E is achieved

Now if the same kind of analysis is applicd to the lower-class voungster
(“culturally deprived”) and the school, some different results occur.

For the lower-class youngster, the values set for the expectations in
the normally middle-class school and the valucs which he has internalized

i t?;tzcls, T W. (6).
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are not the same. For instance. the school expects the achievement ethic,
but he does not see this and perhaps is lucky to see three meals o day. The
lower-clags culture has quite a (]l”L‘lClll value svstem from that held by
the school, so an incongrueney exists, or AX D.

Again, the role expectations of l]lL‘ predominantly middle-class school
(B) and the cultural values of the community are congruent, as they were
with the middle-class voungster, and curriculum expectations refleet the
cultural values, or B 77 A

Also, in the psvehological dimension, the cultural values of the indi-
vidual lower-class voungster are congruent with his personality-need
disposition. In the lm\cr class, the voungster \\1” generally reflect the
values of the system in which he was rcarcd or C = D

However, with simple logic again, it can be noted that the need
dispositions of the lower-class \()uno\lu brought to the school are incon
gruent with the role expeetations ()l the \(_]l()()] or G 8 B, and thus linle
g(ml hehavior () is achieved.

The lower-class voungster and his relationship 1o the  generally
middle-class school can be ])rlcﬂ\' stated by the following equations:

AYD

BZEA

C=1D

C ,_\., B and thus E is not achieved.

From using Getzels” model in this particular school-culture-individual
concern, it can be seen that problems are identified. Trom the above
analysis of the lower-class student, one might suggest a change in cither
D, the individual cultural level. or in B, the role-expectations of the school,
to make the voungster more compatible with the school. Note here that the
model only identifies problem arcas, but does not suggest how the incon
gruitics should be changed. This is an excellent example of the use and
meaning of the Getzels model for analytic purposes in a major arca
involving the total model.

Getzels suggests that this model can serve to determine specific issues
within the school itself. Issues such as the conflict between role-expectation
and personality-disposition and role conflict itself can be identified by the
use of the model® One can simply analyze the factors which in turn
reveal the inconsistencies for corrective purposes.

Finally, Getzels suggests that the model can be used 1o understand
problems that may be present between the school and outside value systems.
In other words, the conflict between the cultural values outside the school
and the institutional expectations within the classroom can be understood
by applying the model. This dppllulmn can help Jclcnlll\ the issues that
arise-between “double standards™ or “double value svstems™ between school
and community, parents. children, ete. )

8 For discussion on conflict and analvsis with the model, see: Getzels and

Thelen (5).
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Implications for Improved Teacher Education

Professor Getzels' model for the analyvsis of @ social system has con-
siderable meaning for cducation. First of all, it is a comprehensive attemt
to bring 100cthCI the variety of factors present in the school and the
indiv 1dual W ho attends the school. 1t also indicates clearly the relationship
of the variables and how they play on one another. Because of its compre-
hensiveness, the model is applicable to any social system, be it a small group,
class, school, or community. Finally, it brmus the sociological factors of the
school together with the ps\dm]oolcal dmmuemucg of the individual in
the msututlonal sctting af the scheol far the purpases of looking at the
observed behavior usu]tmg from such interaction.

Since the school is embedded in a culture and reflects cultural mores
and values, and since the individual finds himself within a similar situation,
the teacher must have a tool to analyze the factors in order to effect the
desirable kinds of behavior compatible with individual needs and school
and cultural expectations. This could be considered the major goal of the
cducative process, and Getzels’ model can assist the teacher in analyzing
the factors for cffective teaching. This in itsclf makes the model a
meaningful tool to be discussed and used at the preservice level.

The teacher education instructor and his students can begin to utilize
the model once a purpose has been established. The purpose, of course,
indicates what it is the model will do, or what should be found out
regarding a social system. From a clear statement of purpose the instructor
and stucdents can bcom to analyze the factors within the model. For a
concluding example of the value of the model. one might look at cultural
values an(l school expectations.

If one were to look at an upper-middle-class cammunity and its rela-
tionship with and effects on school expectations, some interesting results
might be revealed. The analysis of the cexpectations of the school, par-
tlcularl\' for bright ar gifted students, would suggest: (a) a work-success
cthic, ar l\a\mo the dn]drcn work up to ability; (b) a future-time orienta-
tion, ar giving up the present for a bright and achicving future; (¢) an
emplnm on the creative and imaginative, with stress in the curriculum for
individuality; and (d) a strong commitment to a set of values and special
consideration for gifted children.

Then a visit to the community where the parents might display a
different set of valucs, corresponding to the expectations of the schoal,
could reveal: (a) no work-success ethic, but instead an cthic of sociability;
(b) a present-time orientation, or “buy now and pay later” attitude: (¢)
little individuality. but mostly conforlmtv to what others do; and (d) no
real commitment to any sct of values. but more of 4 moral relativism where
if most people think something is right, it’s right.”?

It is obvious from an analysis of thic sort that the values of the com-
munity and the expectations of the school truly contradict onc another

- -9 C:t?.(}lsy ] W (3>

o5

73




ERIC

Aruitoxt provided by Eic:

n

by the “double standard” set. Stresses and straing on the youngsters could
result from such incongruent conditions. Again, the model lmlps the educa-
tor to understand thc conditions and 1L'sultmg behavior, but docs not
provide any solutions,

The model, then, brings to the level of awareness the conditions that
arc present in a social system. This is all Getzels purports that it will do.
But the fact that the model considers the sociological and psychological
levels in the social svstem and the outcome of goal l)clmvun would make it
a valuable mstrument for teacher education .studcnl.s to understand and
utilize in their preparatory program.
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Chapter 8. The Uses of Knowledge

Professor Harry Broudy' and his associates have done some extensive
thinking regarding the identification and description of the uses of school-
ing, learnings, and knowledge, the terms of which are used interchangeably
hcrc In this chapter the uses will be discussed, and the meaning 1lmt these
distinct processes have for improved teacher education will be C\dmmed

To begin with, Broudy suggests that throughout the ages the style of
(‘(ILlLdthl‘l or better penlmps tlu, kind of leammg that was emphasized in
schools has reflected the valucs or success routes held by the dominant
groups in the contemporary society. The knowledge of current worth most
always became the goal of the school. In the twentics the conncction
hetween society and sdmol in the rcalm of knowledge was reflected in the
curriculum oﬂermos wlere emphasis was placed on sl\lllq and knowledge
necessary to acquire and hold a certain job. Later on the curriculum
reflected such values as family membership and  cmotional maturity.
Currently the big emphasis is on the knowledge of science and technology.

This * l\nowledoe of greatest worth” concept presents L()l‘nl)]lCatIOl‘lS in
curriculum uxldmo eqpecmllv when consideration is given to the necessary
learnings for preparation of cach individual young person in the school.
If onc were to analyze and list the variety of qumﬁc skills. attitudes.
prmc1pl(‘s and information necessary for an individual’s plepamtlon, and
in turn for his success route, the variety would lead to a point wherc therc
would be little common education in the school. Virtually all young people

: would be going in different directions. It is within the context of common
cducation, or more specifically general education, that Broud addresses his
s attention to the uses of sdmolmﬂ The terms “common’ and ‘veneral,”

though rclated, arc not synonymous. Common in this case refers to wllatever
the zotal population of the school studies, where ocneral ‘refers or could
refer to a characteristic of the subject being Qtudled * General, then, is the

! Dr. Broudy 1. Professor of Philosophy of Education at the University of Illinois.
* Broudy, Smith, and Burnett {1), p. 44.
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opposite of specific and thus likely would be more abstract than concrete.
It is within the major framework of a general education that Broudy and
colleagucs have identified the uses of schooling,

]>r<)ud\ suggests that the school’s role in a highly dev clupcd socicty is
Lo equip the §1U(lCnl with knowledge and the (llﬁp()sllx()n 1o use it in behalf
of three purposes:

1. to perform his civie duties, ie., to discharge his obligation to family,
clan, state, and country.

¢S]

to produce and consume goods and services,
3. to cultivate his power for achieving the ideals of chuacters. i, of
the ideal happiness.”

The first two goals are thosce of the social cluster in which people live
out their days; the third is what is supposcd to justify the first two. The first
two goals are social and practical in that they enable people to do what it
takes to keep the group strong and prosperous; the last goal is individual
and represents the mtellcctual and practical c:\ccllenccs of the day as
embodied in a personal style of life. It is interesting to note that the state,
which manages the whole enterprise, forgives the citizen’s failure to achicve
happiness more readily than shortcomings in mecting his economic and
civic obligations.

In the above context, the school reflects through its lcarnings and
knowledge what is currently important for socicty. Today, the paradigm
of learning is furnished by the way we usc scientific concepts in technology.
In cvery period, thercfore, there is a danger that the schools will overstress
one type of learning to the exclusion of others. This could be identified as
a danger if there are different uses of knowledge and if all of the uses arc
valuable. Broudy suggests that this is happening today; thus the exami-
nation of uscs is imperative for the adequate functioning of the school.

Four Uses of School Learnings

The four tvpical uscs of school learnings are replicative, associative,
applicative and interpretive. A discussion of these uses, starting with the
associative, follows.

Associative Use of Knowledge

Learning is uscd associatively when something learned comes to mind
because it lms something in common with the present situation. When a
student is requested to rcspond to a question, he resurrects from memory
something or other that the question suggests. In this case, then. “the laws
of assocmt10n——rc<emblance contiguity, “and satlsFactlon—purport to tell
what learnings the given cuc is most likely to elicit.”* The resemblance.
contiguity, and %atlsfactlon can determine what is associated with what.

3 Broudy (5).
* Broudy, Smith, and Burnett (1), p. 46.
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Sonmie learnings become so much an intimate part of individuals that they
fade out of direct awareness to a point where individuals do not think about
them. They are perhaps forgatten, or are not explicitly at the level af con-
sciousness. Then upon a cue ar same assaciation they are brought back ta
the conscious level. The associative use of learning is preeisely 1110 selective
fargetting Car selective starage and retrieval) tlmt makes the individual
unique. Pulmps the indiv 1(lu‘11 forgets and remembers as his needs dictate.
Broudy suggests tlmt Latin mav be an example of associative learning. The
words “transport” and tmmplrc " to the individual who has prcuously
studicd Latin, have an image of “carry across” or “breathe across.” To those
not expased to Latin, the respanse image might be “moving something from
onc plucc to another” for transport, or “something lmppcninO" in the case
af transpire.” The image came {rom a previous lcarnmo in Latin, and even
the fact that thosc who have studied it previously \\ould not f"lrc well on a
current Latin test does not destroy the fact that the learnings still functian
at the subliminal level.

The associative use of knawledge can casily be confused with logical
respanses. An example of this case from Broudy, et al., is, “If the teachier
asks, ‘why is the sun hot?” the pupil mayv reply, bccausc it is round and
bright. This is not a logical answer, although it is understandable as an
associative use af learning, because the sun js raund and it is bright.™ The
argument goes on to suggest that students and teachers alike are nat suf-
ﬁcmntl\ sensitive to this important distinction. Nlany essay questions are
answered by students responding with things recalled in some fashion or
ather by parts of or the entire questian. glmc the response is not false, and
since it may have been written well, it may often be acceptable even if
logically irrelevant. The teacher's cue in the question invoked a recall of
associated ideas. The psvchological respanse, relevant to the question but
logically irrelevant, indicates the usc af associative learnings and points
again to the need for a carcful understanding of this process. The teacher
must know when he is involving the associative use of knowledge and when
he is enconraging logical thinking.

Besides the understanding of the associative use of knowledge and its
passible incongruity with logical thinking. Professor Broudy suggests ather
important features for an adequate understanding. Becausc it is most difl-
cult to measure the associative use of learnings by tests, it is greatly under-
valuated by school people. But what about the appreciation of the arts, such
as poetry, fiction, and drama? The imagery involved in reading poetry,
f fiction, and drama depends a great deal on past learnings that may not be
2 recalled cxactly as learned. If one were to read, “This is the forest
primeval/the murmuring pines and the hemlocks,” an cerie feeling of great
age and an aura of mv%erx about the murmuring pines and hcmlucl\s mwht
1cgult. However, has anvone heard a tree murn.:tj Yet the m(hvxdual
might understand exactly and feel precisely what it means for a tree to

s E&)udy (5).
8 Broudy, Smith. and Burnett (1). p. 47.
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murmur or sigh.* Now, one might ask when this act of learning occurred
for the 111(11\1(111‘11, and how can hc recall it This is the associative use of
knowledge.

Because of the aesthetic value of the associative learning, it is well to
understand the processes of such use. Since it is diflicult to trace the origin
of such school learnings, to determine what will be forgotten, or to (lcl(,r-
mine what will be usc(l this is a most difhicult use of l\no“lulvc to analyzc.
Sincce it does help in the appreciation of the arts and since it dlslmgmshcs
much of what has gone on hefore, the teacher may Cand perhaps should)
be free to teach some things of this nature without a high degree of
prediction for success.

Replicative Use of Knowledge

As distinguished from the associative use of knowledge which is so
difficult to identify and describe, the replicative use is most definites it rein-
states the original learning on appropriate cue. Thus, if onc is asked to sign
an order or a receipt, he can repeat a set of motions that he has performed
many times  The most notable example of this is in the practice of skills,
and in rote memorization and recall of facts. The traditional emphasis on
reading, writing, and arithmetic displays a heavy reliance upon the replica-
tive use of knowledge in school. Broudy suggests that this use of learning
has been at times, nnd perhaps at all times, synonymous with sdmolmo
The overlearning of performance skills in the clement: ary school cmph"m?c
the replicative use of school learning.

Cne might tend to play down this use of schiooling because it is of a
lower level than thinking and reasoning. But one musi have selected facts,
clements, and particulars with whicl to think, and these arc learned as
given. At the other end of the continuum, however, one might tend to
place too much emphasis on this usc of knowledge.

Professor Broudy argues that the spread of ]\nowlcdoc currently before
us should imply teachmo as few particulars as poqslblc The number of
particulars learned for rcpllmtmn has to be kept to a minimum for fairlv
obvicus reacons. Because of these major concerns, it would appear neces-
sarv to think carcfully about this use of knowledge and its meaning for
voung people. The important concern here may be 1o teach this use of
schoolmo as cfficiently and painlessly as possible; this may be where pro-
ommmcd instruction can find its way into meaningful use in schools. Also,
some thought on fact storage and the use of the computer may be necessary
in this arca. The statement and recall of facts and the extensive practice
of skills are concerns that have faced educators since the beginning of
schooling. One must be aware of what schooling can and cannot do for the
student. Some facts and skills are important and indispensable to life and
thought: but they will neither supply all of the responsces life will call upon
the students to make, nor will they in and of themselves gencrate the rules

7 Broudy (5).
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and principles that enable students o create answers o unpracticed
questions. This leads to the need for the st two uses of learning.

Applicative Use of learning

The very serious shortcoming of replicative use of knowledge is its
inflexibility. Tt can be used only w hcn a similar replicative situation arises.
Thus, one must identify another use of knowledge that can apply 1o othes
situations. In this case, then, it is expeeted that (umullum time and sdmol
resources would be devoted 1o studies that could be applied, and that
schooling would he evaluated in terms of its being applicable. This mav be
lnrticulzlrlv true now, when science and technology are the criticai factors
in industry, health, war, and peace.

/\pphc’ltn uscs of knowledge are school learnings in the form of some
principle, gencralization, or statement of fact used to solve a problen: or
analyze a particular situation.® The applicative use of schooling, though it
enhances the power of understanding and control, is not an casy task.
Applying knowledge can occur when one recognizes an object or event as
covered by 1 major generalization or law, or when one sces some resem-
blancc of a problem-situation to another situation PILVIOL]S]\’ incurred. “This
type of application may be thought of as filling in the missing terms of a
proportional cquation.

Familiar Problem Familiar Solution
New Problem ?(New Solution)?

One would simply fill in the three “givens” und complete the solution of the
problem.

“As an example, we might consider the familiar situation of bovs in
slum nrighborhoods resisting delinquency when an extensive reercational
program is introduced. If another neighborhood is afflicted by a high rate of
juvenile delinquency, it occurs to us to apply to a Familiar solution: namely,
instituting recreational facilities.”!® This does nat, however, denote original
application, because someone had to apply some knowledge to the original
problem of delinquency rate and recrcational activities. Also. to solve the
same problem several times in the same way would remove this use of
knowledge from the applicative and place it in the replicative realm.

Broudy suggests that the applicative use of academic knowledge is
relatively rare in ordinary life, and that the scholar and rescarcher are the
ones who really '1p])1v knowledge at its highest level. When the scholar
applies knowledge it is, in fact, a wav of C\panclmo knowledge itsclf, rather
than merely undcrstamlmg it. Even though problem solvmg is taught in
schools with hopes of a carry-over in life. lifc’s problems are so complex
that a skilled individual is required to work with them. We apply knawl-

* From Broudy, Smith, and Burnett (1).
*Ibid., p. 51.
10 Thid.
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edge in our specialities. One distinction Professor Broudy makes between
applicative and interpretive uses of knowledge is that applicative use
involves carrying out a process for problem sol\mu whereas interpretive
usc of l\n()\\'lcduc (to be discussed next) is smshcd by understanding the
process.

To apply knowledge one needs a device that translates knowledge inte
strategies and processes for action on particular situations, i.c., rules and
procedures. This device could be cousidered a technology. 1aving applica-
tive knowledge does not mean applying the process, but it does mean having
planned or devised a carrying-out process. Just where to insist on overt
action in the applicative use of knowledg: is not clear. Obviously,
physicist who uscs physics to think up. a roic of enginecring practice, the
engineer who designs the bridge, and the worker who builds the bridge may
all ])e applving l\nmvlcdoe Yet, it is clear that cach is operating at o
different level of concreteness. It might be said, then, that to apply knowl-
edge K is to prescribe a set of rules and plocedurcs for a domain of objects
not directly or explicitly i=cluded in the domain of K ye: which can be
subsumed under the piciples of K.!!

The difference between inferpretive an! L .piicative use is supported
by the fact that inventers are nar always, or even generally, the same men
who discover the ki.owledge to L. applied.

There is also a difference between understanding a technology and
using such knowledge applicatively. One can understand how a carburctor
functions in an automobile bur not know how to install anc, repair onc, or
judge what is wrong with it. The familiarity with the appearance, con-
struction, and norms of carburctors does not follow from (because it is not
contained in) the knowledge of the principles of combustion or even in the
principles of carburetor construction.

Interpretive Use of Knowledge

As secn immediately above, the interpretive use of knowledge is closely
related to applicative usc but is far less specific and detailed. This identified
use of schooling could be defined as those learrngs which arc used to
perceive, understand, or feel lifc situations; and it is a process primarily for
orientation and perspective rather than action and problem solving.'? The
interpretive usc of schooling, then, is the most fundamental of all, because
without some interpretation of a situation it might not be possible to know
whether to replicate, associate, or apply.

To understand something is, first of all, to identify it as belonging to a
class or to a context that is already familiar. It can be said that a hurricane
and a tornado are both ta be understood as cousins in a family of violent
storms. It is doubtful that cven the most common perceptions—seeing or
hearing this or that—are wholly devoid of these classifving and ordering

11 Broudy (5).
12 Broudy, Smith, and Burnett (1.
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oper raticos. This neither means that there is no common world to be per-
ccived nor that every perception is a subjective las unto itself. 1t docs mean
that every time once is aware of anything he is aware also of swhat it is. If
this is not the case, then puzzlement oceurs and understanding docs ot
take place. The interpretation of the impact ef the world occurs through
the use of meaning systems, categories, and structures. These are all names
given ta the fmmcs of experience. Lixperience is ordered in frames of space,
time, conservation of substance, reversibility of npudtl()ns (Piaget). and the
more developed systems of meaning called sciences and the humanitics—
the intellectual (hsuplmv They are disciplines because they are systems ol
controlled thinkiizg and meaning. They arc systematic ways of sorting
expericncees and prowdc designs for resorting them.

For example, if onc were to understand the war in South Vietnam. it
would mean, among other things. that a person can:

1. locate the scene of conflict on a map.
2. recount the series of major events that led up to the war.

name the alleged goals of the parties in the conflict.

g3

4 alk about the troops and the battles.

U1

Lt about the diplomatic maneuvers.™

In summary, a rough but practical test for understanding is the kind
of behavior called talking, discussing, and rcading about the South
Vietnamese situation. It should be noted, hewever, that understanding the
war does not entail doing something about it. Action on X is not a nccessary
condition for understanding it. Knowledge is. A variety of learnings has
gone into the task of urderstanding the cvent, and Broudy worild suggest
that this variety of learnings is like a set of maps to help peopi: interpret
and understand an event.

Even though the act of understanding is not totally clear, some of the
learnings with which a person thinks or understands can be identified.
Amonz them are the school subjects—all of them. The more gencral and
extersive the schooling has been, the greater is the number of “maps” and
conceptual  cmata at a person’s disposal. In short, one can understand
X or int> cet X: (a) when he can describe the system of meanings in
which it is embedded; and (b) when he discerns the position of X in this
system, 1.c., when he can relate it to other clements of the system.

Finally, Broudy suggests that interpretation is not all intellectual,

A because all experience passes through a person who has definite valucs,
tastes, and norms. These evaluative filters or maps color what he perceives.
- Cognitive interpretation and valuative interpretation go together; desires

direct knowings and knowings shape desires but are not identical and
cannot be treated as such. Generally, the sciences focus on the cognitive
ind the arts on the valuative,

ProfLssor Braudy and his collcagucs build a strong case for the inter-

3 Broudv (5).
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pretive use of schooling. which in turn means a general education for all
young people at the sccondary level. They feel that understanding—the
goal of the interpretive use of schooling—is the basic development of
cognitive maps on the phenomena which confront the young student and
which is most important at this state of development. Therefore, general
education, if it is successful, lavs the necessary groundwork for all high-
grade applicative uses of knowledge, because all uses of knowledge are in
some sense interpretive, just as they are replicative and associative. "The
highly technical applicative use of academic knowledge as found in spe-
cialized education should occur when a person applies knowledge later on
in lifc as he specializes in his chosen vocation. Thercfore, understanding
must come at the public school level before performance at the adult Tevel.
Technology—or the applicative use—thus requires the understanding or the
interpretive use of knowledge to become truly effective.

Implications for Improved Teacher Education

The work of Professor Broudy on the four uses of schooling which
correspond to the four uses of knowledge again provides a system for
analysis and direction. This system affords a look at the uscs of schooling
and the meaning each has for the educative process.

It should be noted by now that the various uses arc assoeiated with the
kinds of total outcomes desired by cducators. The applicative use of
schooling has direct meaning for the goal of vocational education and for
problem-solving goals. As noted carlier, this use was held in high regard
during the 1920's. The interpretive use of schooling is more appropriate
for a gencral education, which is the major interest of Broudy and col-
leagues. Replicative use of school learnings finds its meaning in the skill
development arca.

After a study of the uses of knowledge by the teacher education
instructor and his students, some notions about their meaning and signifi-
cance can be developed. The preservice student must have an understand-
ing of the uses, because what obviously will be taught corresponds to the
uses. Therefore, an examination of the replicative use and what it can
and cannot do, the associative, interpredive, and applicative, bring the
student to the level of awarencss for effective teaching and uses of
schooling. The understanding of the uses should go beyond immediate
outcomes and look at long-range goals. This activity, of course, requires
some value judgments, which in turn can be madc from a thorough study
of the uses of schooling. The teacher must make the decision on what he
wants as an outcome.

It would also appear important that a prospective teacher have a good
knowledge of the content area to be taught, to enable him to make appro-
priate judgments and- identify the important areas (concepts, principles,
and generalizations) within the given content.

At this point, then, the prospective teacher can select some content and
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teach it in a simulated or regular sitnation for a specilic goal. It should be
noted again that one must teach directly for a use of schooling. The
methodology of the classroom conforms to the uses of the knowledge
desired. 1 one wants o teach an arithmetic lesson to insure understanding,
he will use the interpretive use of knowledge to help his students interpret,
understand, and perhaps generalize about some process or concept in
arithmetic. Replicative use of schooling cannot achieve this goal, because
no amount of drill can produce full understanding of the stated concept or
process. Or if one wants to tcach some applicative use of a scientific
concept, then he must be concerned with the rules and procedures for
application. Finally, if onc wants to teach the skill of handyriting, he uscs
the replicative. It can be scen, therefore, that the uses of knowledge must
be reflected in the methodology of the lesson. Incongruities in this approach
will not produce the desired outcome.

This study and employment of the uses of schooling lend themselves
well to an analvtic or perhaps laboratory kind of preservice study. Students
can analyze lessons and tests to determine the uses of knowledge involved,
and thcy can select a use and determine the uppropriﬂtc strntegy or
mancuver for some analytical teaching of their own. An assessment could
be made, followed by some reteaching.

Regardless of where this study of the uses of schooling is conducted,
be it in mcthods courses, in curriculum, or in a laboratory sctting, it
brings to the prospective teacher an awarencss of the value and meaning
of a most important arca. Further, it can cause him to scarch for consistency
in goal-statement and methodology. These would develop the kind of
analytical teacher desirable for the classroom and for cffecting the needed
outcomes in public school work.
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Chapter 9. Logical Structure of Teaching

Doctors Albert E. 1lickey and John M. Neston! have conducted an
intensive investigation into the logical order of teaching within the field of
programmed learning, sponsored by the Office of Naval Rescarch. Somc
very pertinent and selected aspects of this rescarch will be discussed in this
chapter, and the meaning that they hold for improved teacher education
will conclude the discussion.

In this investigation, Hickey and Newton have given particular
attention to the knowledge space. For adequate cognition and lcarning.
a schema for the organization of things known or knowable is important.
In the case of adequate cognition, Flickey has suggested that the problem
of induction versus deduction always comes into effect. Often induction is
defined as reasoning from specific to general, and deduction, the opposite.
However, specific is confused with concrete or clemental, and genecral with
abstract or complex; and this is particularly truc when discussing induction
and deduction in terms of concept formation strategics.

In pointing out the confusion, Hickey and Newton mention that there
are at least three definitions of induction used in conncction with
programmed instruction. They are as follows:

1. A program is inductive if it begins by defining the most elementary
units of a concept and progressively combines these into mare complex
units until the final concept is attained. This definition is one of
overall dircction, from elementary definitions or subconcepts to the

¢ final major concept or principle. An inductive program may also have
deductive sub-routines.

’ 2. A program is inductive if it progresses from concrete to abstract levels
' of description. For instance, a given law of economics may be pre-
sented on at least four levels of abstraction. The most concrete level
would have the learner actually observe market transactions at the

F 1 Dr. Hickey, a psychologist, is the President of ENTELEK, Incorporated, of
Newburyport, Mass. Dr. Newton is Associate Professor of Psychology, University of
i Omaha.
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neighborhood grocery store. Or the law may be presented at a
somewhat less concrete level by simulating the activity in the grocery
store with detailed verbal deseription. In the third instance, it will
be less conerete and more abstract to describe the cconomie law in
terms of market transactions in general. Finally, the least concrete
and most abstract way to describe the law is with mathematicai
svibols.

Perhaps the most common definition of an inductive program is that
it presents examples from which the learner must derive the concept
or parts of the concept. This seems simple enough, but in the light
of the two previous definitions it becomes more complex. For instance,
what type of examples are vsed? Are they concrete or abstract? Do
the examples begin by illustrating the final concept. or do they
illustrate basic units of concept first??

)

Since the real confusion about induction and deduction stcms pri-
marily from the terms specific, concrete, and clementary on the one hand,
and abstract and general on the other, Hickey and Newton have addressed
their attention to these arcas in their rescarch. Also, since analysis and
svnthesis and the structure of knowledge play important roles in learning
and concept formation, some considerable attention has been given to
them here. These researchers have developed significant models for use
in these arcas which have considerable mearing for the logical structure
of teaching.

The first model was developed to indicate the relationship of the
sub-concepts or conceptual elements to the major concepts. The Logic
Tree which they devised (see Figure I) does this in the experimental
content arca of cconomics and the major concept of "Law of Demand.” By
proceeding from top to bottom, the conceptual elements are assembled in
a broader, more complex concept. a process called svnthesis. To move
in the opposite direction, it can be noted that the complex concept is
separated into its more elemental components: this process is called
analysis.

Further, the model shows the relationship between gencral rules,
principles, or Jaws and specific instances or examples of the principles. And
it helps distinguish concrete, “point-at-able” events or phenomena from
more abstract representations of those events and their interaction ®

In this model.

The most primitive or elemental forms are at the top, and are successively
combined to form relatively more complex terms or sub-concepts. The sequence
in which the elemcntal terms are added to the “root” concept. increasing its
complexity, can be graphically demonstrated by tracing the tree from “purchase”
down to the next node where “purchase” is combined with the clement “unit

Ry

* Hickey and Newton (2), pp. 3-4.
* Hickey and Newton (2).
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Figure l.~—Logic Tree far concept: Law of Demand.'

Money  Goods & Services  Liait Quantity Money
l / \ 7 7
Exchange | / \ / /
—_—
\
Unit Qty. of
Unit Timne Goods & Services
—
\

Inverse Price

-~
\

Purchase

Qty. Purchased

Qty. purch. unit timne

Price vs. Qty. purch./unit time

Q)

Law of Demand

4 Hickey and Newton (2), p. 15.
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quantity” to form “quantity purchases.” “Unit quantity” is therefore the second
term in the sequence. Tracing the root line to the next node, we pick up the
term “unit time,” which is combined with “quantity purchased” to form
“quantity purchased per unit time.” Continuing this procedure, the clemental
terms enter the concept in the following sequence:

urchase-unit quantity-unit time-price-inverse-Law of Demand
q )
e A J
- 0 Y
stimulus elements response element
(concept name)

Although a tree may have some very complex branches, the procedure for
ordering the clements can be visualized easily by concentrating on the central
“herringbone” pattern.®

The herringbone pattern can be seen in the Logic Tree. It shows the
order in which the elemental terms enter the growing concept.

It is ohvious by now that the sequence of terms entering the major
concept, “Law of Demand,” could be lengthened by continuously adding
sub-chains to simplify any of the very elemental terms. However, the
criterion was added to this notion “that all conceptual elements must be
delivered without reference to combinations of more rudimentary elements
which must themselves be defined.”® In other words, some “starting points”
which are basic and most elemental must be defined, or else the tree would
go on indefinitely. Also the basic elements are not used independently in
the major concept, but actually are combined to form the sub-concepts. In
the Logic Tree in Figure I, the elements—exchange, money, and goods and
services—are the basic starting points and assist in forming sub-concepts
such as purchase and price. In any use of the Logic Tree an arbitrary
decision must be made when a particular term is basic and well understood
to be accepted as an element.

From this point in the Logic Tree, the investigators put the tree con-
cepts in a cell matrix for their particular research in programming. Since
this discussion is limited to a presentation of major ideas, not particularly to
programming alone, ne more mention will be made at this time.” How-
ever, once the Logic Trec, which deals with the concerns of analysis,
synthesis, and organization of concepts, is completed, Hickey and Newton
move to the other concerns of induction, deduction, abstract, concrete,
and so on.

To place these concerns in proper and meaningful order for logical

* Hickey and Newton (2), pp. 14-16.
8 Ibid., p. 16.

" For a more complete discussion on the programming aspect of this research, see
Iickey and Newton (2).
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teaching, Flickey and Newton have added another dimension o the Logic
Tree to form a “knowledge space™ “See Figure 11D,

Z
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Figure |l.—A Model of the logic Space.”

ELEMENTAL
— GENERAL
(ABSTRACT

— SPECIFIC
(ABSTRACT >

COMPLEX

— SPECIFIC
(CONCRETE)

DEDUCTION

>to

The bottom plane of diagram in Figure II contains conerete, pointatable
events of the real world. Elemental events or phenomena are ranged along the
Far side of the plane; more complex phenomena (governed by natural laws) are
to be found along the near side. Events in this plane are both specific and
concrete.

The second plane contains more abstract representations of the specific
events to be found in the concrete plane. Thus, the symbol “N == 2" is sub-
stituted for the two point-at-able people in the concrete plane. As in the
botton: plane, however. the more elemental concepts, such as number, will be
found along the far side of the plane, while the more complex phenomiena, such
as the expression of a function, will be found aiong the near side.

The top plane contains generalizations of the specific conerete or symbolic
examples found on the other two planes, This is necessarily an abstract level.
The elemental concepts are again found on the far side, the more complex ones
toward the near side.

To progress from the far side to the ucar side on any plane of the model is
to synthesize a phcnomenon or concept. To go from front to back is to analyze
one. The tree diagram drawn on the top plane shows the logical combination of
clements to form a complex concept. The location of a concept on the dimen-
sion simple-complex, i.e., its complexity, can be measured by the number of the
operations necessary to define or measure it. Thus, in economics, .uoney is a
simpler concept than the Law of Demand.

&0




To progress from the bottom or middle plane to the top is to progress from
the specifie, even conercete. to the general, and necessarily abstract. This is the
process of induction. To progress from top to bottom is to progress from the
general Cand abstract) to the specifie. the process of deduction,

In the vertical concrete-abstract continuum, verbal concepts are ut the top,
i.c.. the abstract or symbolic end. The verbal statement of a principle may,
Lowever, correspond to a physical or natural law at the concrete end of the
continuum."

Although Hickey and Newton suggest that knowledge can be specified
in multi-dimensional terms, they also suggest that knowledge can be taught
only in a one-dimensional sequence: the learner can attend to only one
thing at a time. They then identify the teaching process as a single thread
in the knowledge space and state further that the teacher’s problem is one
of weaving this single thread up and down and back and forth through this
knowledge space. In theory, there are an infinite number of st:ategies and
patterns that can be developed to accomplish this.

At this point, then, some decisions have to be made whether to synthe-
size or analyze the various elements in the content. Therefore. a conversion
from the multi-dimensional space model to a one-dimensional teaching
sequence is important and a concern to the teacher. Also, a concept can be
taught in very abstract terms or very concrete terms, or perhaps in between.
In other words, how can the sub-concepts be attended to—by words,
lectures, and/or actual concrete experiences? This is a second concern. A
search for teacing sequences is the key process in coping with these
concerns.

For the purposes of their research, Hickey and Newton identified
twelve alternative sequences of filty-nine frames for programming the con-
cept of Law of Demand. ™ The twelve aiternative sequences varied with
respect to three factors: (a) the direction of the sequencing, or analysis
versus synthesis, (b) the position of the frames within the various sub-
concepts, and (¢) the order of the sub-concepts themselves. The effective-
ness of each sequence was checked against three criteria: (a) response errors
made by the student in the program, (1) speed going through the fifty-nine-
frame program. and (¢) the transfer of learning measured on a multiple-
choice test.

The results of the experiment with the twelve alternative sequences
indicated that:

(a) The sequence variables which were examined did not influence the
number of crrors made during learning. (b) Faster performance on the pro-
gram was obtained when the overall program, and all of its parts, began with
f a statement of the principle being defined and then proceeded to more rudi-

mentary definitions.  (¢) Students completed the program more quickly when
g both sub-concepts were learned together rather than separated by the sub-
: routine on basic “market” definitions. However, this cffect was most pro-
nounced when “consumption spending” was learned prior to “investment.”
(d) Students made significantly poorer test scores when learning of both sub-

? Hickey and Newton (2). pp. 7-9.
1% For a good description of the entire rescarch, sce Newton and Hickey (3).
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concepts was remote from learning the definition of the major concept. How-
ever, when the sub-concepts were not learned twgether, but were separated by
the basie definitions, so that one was at the beginning and one at the end of the
program, test performance was better if learning of “consumption spending”
rather than “investment” was adjacent to learning of GNP [Gross National
Product]. This led to the interpretation that “consumption spending” might be
the more basic instructional conceept in the program.

1= bricf, the hypothesis that performance is more rapid when principles arc
stated first was confirmed, The hypothesis that superior transfer would oeenr
when the program proceeded from elements to principles was not confirmed,
nor was it rejected. And the hypothesis that sub-concepts might best be learned
first and held in storage until needed in the program was generally rejected for
this particular program.''

Implications for Improved Teacher Education

From this brief description ot the experimental and developmental
investigation into the ficld of programmed learning, one can glean some
significant meaning for usc in teacher education. The cffects of pro-
grammed learning have caused rescarchers to give lengthy consideration to
the organization and order of the concepts to be learned. The nature of
programming is such that the order of teaching events must be structured
for effective presentation and learning. Hickey has made this significant
attempt in his scarch for order in content und control of the variables in
the cognitive processes.

If one is concerned with the logical order of content to be taught, and
desires to organize the particular content in terms of basic elements. sub-
concepts. and complex concepts, Hickey’s Logic Tree is a helplul model.
This organization of content should then provide the teacher with a frame-
work from which to order the elements, sub-concepts. and complex con-
cepts or principles for better teaching and learning. The use of the Logic
Tree, therefore, brings to the teaching act an awareness of what is important
in the content and affords a pictorial view from which a search for appro-
priate sequencing of concept teaching can proceed. Although Hickey
suggests that some content areas (i.e., mathematics, physics, and cconomics
lend themselves to this kind of organization better than others. he fecls that
some significant attempts should be made in other arcas. e assumes that
there is some degrec of structure in a content arca.

To search for order and to place content on the tree requires decisions
by the teacher. The major concept or principle to be taught, the appro-
priate sub-concepts, and the basic elements or starting points must be
decided upon by the teacher. The trce can then be built from top to
bottom or vice-versa, i.e., by analysis or by synthesis. The tcacher must
identify the concepts and sub-concepts that are important and must be
practical in terms of basic clements or starting points. For the starting
points, then, the teacher must be aware of the knowledge that his students
possess and work from there.

11 Hickey and Newton (2), pp. 53-54.
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The Logic Tree model lends itsell well to the teaching ol a unit of
study. Tor example, if a class were to study the influence ol air movements
and pressure on weather characteristics in a science class, the logical order
might look something like the following:

Figure Hl.—Influence of Air Movement and Pressure on Weather Characleristics,
Temperature (S.P Composition Veioht (5.7,
per: e of Air (S..) Weight (5.1

Air Movement (5.C.5
Air Pressure (S.C.)

Barometer

Weather Characteristics (S.C.)
(Iligh & Low Pressure Arcas

Relationship of Air Pressure

& Air Movement (8.C.)

In this simple cxample, the tree has three starting points (S.1.): a
knowledge of the composition of air, a knowledge of weight, and a knowl-
edge of temperature. Then the various sub-coneepts (S.C.) are developed
along cach branch of the Logic Tree. The development of the sub-concepts
leads up to the major notion or concept that air movement and pressure
influence weather characteristics. Whether this tree is judged correct or
incorrect is not particularly important at this time. The important thing is
that it provides an order to the content to be taught. Only through de-
veloping the sequential order for teaching and actual testing can the tree be
judged as valid. In this case, then, it does not dictate methodology, but
makes explicit the important aspects of the content under consideration.
Hickey suggests that a major weakness in instruction is that not cnough
thought has been given to the logieal structure of the content. The use of
the Logic Tree may make some significant invoads into this problem.

The second major contribution of this research to teacher education
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is, of course, the model on Logic Space which attempts to bring together the
important variables in cognitive learning. Hickey places the ll‘ldll(ll\ ¢ and
deductive processes in 1]11\ threc- chmcnsmlml modei (which s actually
two-dimensional because here is no meaningful horizontal ax s for the
Logic Tree; although it is depicted in the l)]dn(,‘, it is not drawn i cartesian
Coorchnates) with 1]10 processes of analysis and synthesis. With the treat-
ment of these pracesses made explicit, one can casily place for teaching the
content which appears in the Logic Tree at the gcncml (abstract) ]C\C]
From here the actual experiences with the twvo-dimensional model can
be developed.

At the top level generally comes the very abstract meaning such as
words, symbols, and the like. At the bottom level comes the very conerete
experiences such as experiencing the coneept in a real setting. In the
middle level Flickey sugges's tlmt some simulated experiences could be
developed. So within Lhc wwo levels of the Logic Space model, the teacher
should be able to develop the kinds of cxperiences that will meet the
specification of the inductive and deductive reasoning processes and still
be free to move back and forth from the clemental to the complex by either
synthesis or analvsis of the concepts. This model does not tell how to make
the teaching moves; it only makes explicit the kinds of experiences needed
within the cognitive processes. Decision making by the teacher is necessary
within the framework of this model depending on thie nature of the content
and the students involved.

The teacher education instructor and his students can find considerable
meaning at the preservice level from the work of Hickey. Placing the
content of an arca of study into logical order for tcaclnng should add
significant sophistication to the te’mhmg process. It should add to the
future teacher’s awareness about structuring content and about developing
the kinds of experiences needed for cognitive development. Tt further will
permit the student to test the content and process by allowing somie
experimental sequencing of teaching concepts to occur. The future t~acher,
upon s* Jctuuno the L001C gpacc For an area of stuJ\ can test scquences
with liis .studcnts in a laboratmy situation.  Finally, it will aid the future
teacher in the selection of instructional content which is necessary for
cognitive growth of his students. These concepto i frameworks can be
very important goals for the preservice teacher education student to acquire.
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Chapter 10. Structure of the Intellect

Professor James Gallagher! ana associates have utilized selected aspects
of the model Structure of the Intellect, developed originally by ). P. Guil-
ford of the University of Southern California, for some investigation into
the behavior of classroom teachers and students. This chapter will include a
brief discussion of the Structure of the Intelleet model, Gallagher's applica-
don of it, and the meaning of this model and Gallagher's research for
improved teacher education.

The three-dinensional cubic model (see Figure 1) representing the
structure of the intellect has identified a variety of factors that can be
ordered, because of similaritics, into three different classifications. The first
classifying unit 1s that of the level of operation or processes performed.
Within this systum are the five major groups of intellectua! abilities such as
cognition, memory, convergent thinking, divergent  thinking, and
evaluation.

Cognition, in this case, is the discovery or rediscove ery of information
and mdudcs comprel nsion and un(lCnstandmO AMenory is the retention
or storage of information. T'rom this known an(l remembered information
come the two productive kinds of thinking: divergent thinking and con-
vergent thinking. Divergent thinking is the generation of new information
from known information with the emphasis on varicty and quantity of
information. In this case thinking goes in a variety of directions, with no
real “right” answer being sought. Convergent thinking is the generation of
new mformatnon \\lnch lcacls to the rmht or u)nvumonallv accepted
answer. In this case, the given or known information usually determines
the correct response. Evaluative thinking is the intcllectual process by
which judgments and decisions are made regarding the goodness, correct-
ness, adequacy, or suitability of information, based on some criterion of
consistency and/or goal satisfaction that resulted from productive thinking.

1 l)r Gallagher is Professor of Education and Associate Director of The Institute
for Research on Fixceptional Children at the University of Ilinois.
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Figure 1.—Structure of Intellect.”
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A second classification system offered in the intellectual process is
based on the kind of material or content involved. These broad classes of
information arc identified as figural, symbolic, semantic, and bchavioral
content. Figural content is that which is concrete material and is repre-
sented by itself. This content is taken in through the senses and has
some degree of organization. Symibolic content is that which is composed
of letters, signs, numbers, ctc., usually with some organization such as the
alphabet or number system. Semantic content is information in the form of
meanings to which words are attached, and is used primarily in verbal
communication. Behavioral content is that information, mostly non-verbal,
which deals with human interactions in which attitudcs, needs, desires, and
perccptions of others and oneself ar~ important.

At this point, then, when a certain operation is applied to a selected
kind of content, the intellectual process involves a kind of outcome or
product. The variety of products involved here arc identificd as units,
classes, relations, systcms, transformations, and implications. Units are
relatively segregated items of information that have a single character.
Classes arc sets of items of information that are grouped by common prop-
crties. Relations arc conncctions between the units of information based
upon certain points of contact that arc applicable to them. Systems are
organized complexes of interrelated or interacting items of information.
Transformations arc the changes in cxisting, known information or in the
actual use of the information. Implications are the extrapolations of infor-
mation, which can take the form of expectancies, predictions, concomitants,
or consequences.

From this brief discussion of the factors of the Structure of the
[ntellect,® it can be scen that the intelfectual process can be measured in a
variety of ways. Guilford developed this model for the specific purpose
of testing various kinds of intelligence. From the identification of these
factors, it can be scen that 120 possible areas of intelligence should be
measured by tests. Gallagher suggests that most standardized tests now
measure only memory and convergent thinking and mostlv ignore
divergent thinking and evaluation.

In addition tc the model’s usc for testing and measuring purposes, its
use in the meaningful identification and development of the factors within
the intellectual process can lead to other kinds of educational cndeavors.
It is to this point that Gallagher and associates addressed their attention.

They sought to:

1 1. Identify and classify productive thought processes as expressed by the

intellectually gifted children and their teachers in the classtoom.

2. Assess relationships between these expressed thought processes and
other variables thought to influence their expression in the classroom.*

3 For a more complete discussion, see Guilford (7) or (8).
* Gallagher and Jenne (5), p. 2.
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Gallagher’s basic interest was in the arca of productive thinking, and
the specific objectives for this rescarch were:
1. To deternune if gifted children reveal distinetive individual patterns
of cognitive performance in terms of the present Aschner-Gallagher
Classification System.
2. To discover whether teachers’ cognitive performance is related signifi-
cantly to variations and patterns in the thought processes expressed by
the students.

3. To determine the relationship between attitude and self-concepts and
the various thought patterns shown in classroom expressiveness.

4. To determine whether r§ifted children, who show a high proportion of
expressive thought in the classroom, also obtain high scores on tests
purporting to measure productive thinking.

5. To determine if therc were significant differences between various sub-
gjoups of gifted children éuch as boys-girls, high divergent-low

vergent, expressive-nonexpressive, etc.).
6. To cxplore the relationships between aspeets of family environment
and the child’s verbal expression in the classroom.5

In research involving gifted children at the junior and senior high school
level in interaction with teachers, Gallagher utilized the operations dimen-
sion of the Guilford model with onc exception, that of combining the
cognition and memory factors into one. This yielded four categories:
cognitive-memory, divergent thinking, convergent thinking, and evaluative
thinking. Another category, routine, was added to this system to take car.
of non-cognitive matters such as giving directions, structuring classes,
making assignments, etc. Also within the major category of routine was
a sub-category, verdict. This meant giving personal or impersonal praise or
reproach to a student or to the entire class. This represented the opcrational
level of the category system used to look at the interaction in the classroom
between teacher and students, and more specifically, at teacher and student
performance in asking questions (nawre of the cognitive task) and
responding.

The semantic dimension of the content classification was the only one
used in this research because of the concern for verbal bchavior of both
teacher and student. This provided the well-developed system by which the
verbal behavior of the classrooms could be checked.

Prior to the taping of classroom interaction, personality variables were
ascertained, Guilford’s divergent thinking tests werc administered, and
family questionnaires were administered. This gave pertinent data about
the students involved in the research. Then five consccutive classes con-
ducted by teachers were taped and observed. Some students were involved

51Ibid., p. 2.
%For more complete de'-il on the category system, see Aschner, Gallagher,

etal. ().
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in more than one class (i.c.. a student in a science class could also be in a
social studies or English class). :

Some interesting results were obtained from the tape scripts of this
extensive investigation into the thought processes as expressed by teachers
and gifted students. The most pertinent results of the entire research
project are as follows:

1. In terms of total output over the hve consecutive class sessions. all
teachers showed a predominance of Cognitive-NMemory  questions.
In practically all class sessions, the Cognitive-Memory questions made
up 50% or more of the total questions asked. The second most
frequently used category was that of Convergent Thinking with
much smaller proportions produced by Divergent and Evaluative

Thinking questions. In certain class sessions. the requests for the
thought operatinns of divergence and evaluation were absent entirely.

84

An extremely close relationship was obtained between the type of
teacher-questions asked and the pattern of thought expression observed
from the students’ responses. It was clear that the character and style
of verbal expression in the classtoom was mainly directed by the
teacher.

3. Students did not reveal individual differences in patterns of cognitive
expression through the major thought categories. While initially, it
was felt that some students would specialize in Divergent Thinking
and others in Convergent Thinking, this was not found to be the case.
The complex nature of thought expression in the classroom in which
all major categories had to be used for effective performance. seemed
io be responsible for the high intercorrelations obtained on the major
categories by the students.

4. Differences were obtained between gifted boys and gifted girls on
their degree of classroom expressiveness and on the general attitudes
of self and others. The boys tended to be more expressive across all
measurable dimensions in the classroom and also to show more con-
fidence in their own abilities. The gifted girls appeared to be more
positive in their attitudes toward others and expressed a more positive
attitude toward the world around them.

5. Since no such sex differences were obtained on tasks of written
cognitive ability (in some instances, girls appeared superior) it was
concluded that the boy’s superiority in verbal expression in the class-
room may be related more to personality and attitudinal dimensions
than to cognitive ability, especially within the range in the present
sample.

6. Expressive teacher differences were obtained over a wide range of
secondary categories of verbal expression as well as on such non-
cognitive variables as the rato of positive to negative Verdicts and
expressions of Huinor.

7. Thought expression, as revealed in teacher questions, seemed to follow
a different pattern than those revealed in teacher statements. Teacher
questions appeared to represent the teacher’s method of advancing
class discussions, whereas, teacher statements represented individual
cognitive style. Teacher statements remained relatively constant in

“For a discussion on specific testing and :neasuring instruments, personality
variables. and interview procedures, sce Gallagher and Jenne (5).
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style while the type of question varied as the subject was introduced,
developed and concluded in class.

8. Comparison of the same stident’s performance from one point in time
to another, and {rom one subject area to anothier, showed a significant
degree of consistency in general expressiveness.

9. The pattern of performance of the same teacher was observed to vary
significantly from onc day to another and, in some instances, from
one class section to another even while teaching the identical concepts.
The total characterization of teacher performance would scem to be
very difficult without indicating: (a) the particular group of students
with which the teacher is working, (b) the goals of the teacher for
this group, or (c) the degree of class progress to these goals at a
particular point in time.

10. Performance on Divergent Thinking tests was not related significantly
to classroom cxpressivenesss but dic? seem to maintain some expected
relationships to measures of self concepts and attitudes. In boys, per-
formance on Divergent Thinking tests seemed related to a degree of
social independence and autonomy; in the girls, good performance on
Divergent Thinking tests seemed more related to a pattern of good
academic performance and personal adjustment.

11. Signilicant differences were found in subgroups in the present study
on the basis of cognitive style. An attempt was made to replicate
previous work by Getzels & Jackson and Torrance. The results of the
present study indicated that teachers rated Low [Q-High Divergent
boys less well on the cognitive dimension than High 1Q-Lew Diver-
gent boys as would be predicted on the basis of the previous studies.
The High 1Q-High Divergent gitls, however, received more favorable
teacher ratings and performed more expressively in the classroom than
did either the Low IQ-High Divergent girls or the High 1Q-Low
Divergent girls. This supported the general conclusion that gifted
girls who were superior in IQ and in Divergent Thinking tasks were
more  self-confident and more expressive in their academic
performance.

12. In comparing students who were superior in classroom expressiveness
with those inferior in expression in the present sample, differences
centered more in the attitudinal dimensions than in the cagnitive
realm. It was concluded that dependency feelings in the bovs may
hinder aggressive classroom interaction and be generally related to an
academic confarmist pattern.

13. For boys, factor analytic procedures failed to reveal any notable
relationship between family environment and classroomn performance.
There was, however, some indication that parental satisfaction with
the child’s behavior, the child’s perception of parental satisfaction,
and educational-occupational status of the parents, was related to
boys’ performance on the Uses and Consequences tests. For girls,
there was some evidence that family size is related positively to
Divergent Thinking performance in the classroom. In addition, for

g girls, there was some evidence that maternal emphasis upon indepen-

dence-granting, mothers’ gainful employment, and stability of parents’
marriage were related positively to performance on Uses and Con-
sequences tests. The lack of notable relationships between family
environment and child’s eclassroom performance may be due to the
relative homogeneity in family background of the children included
i in this study of classroom performance.
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14. Tt was found that boys whose fathers exerted maximum control over
their activities (fathers who are both high on achievement-inducing
and low on independence-granting) did better in total classroom
expressiveness and in divergent production in the classroom than did
boys whose fathers indicatcg less control over activities. It was found
that girls with mothers who were very high on independence-granting
did better in total expressiveness in the classroom than did girﬁz whose
mothers were very low on independence-granting.

15. Boys and girls from families in which both parents espoused the
Parent-Oriented type of family organization did better in divergent
production in the classroom than children from families in which both
parents espoused either the Child-Oriented or the Home-Oriented
type of family organization.®

Some of the conclusions drawn from this extensive study indicated
strongly that the teacher is the initiator and determiner of the kinds of
thought processes verbalized in the classroom. In other words the teacher
generally gets what he asks for in terms of cognitive processcs. Since the
tcacher focuscs on the cognitive tasks largely through the kinds of questions
asked, questions again loom large in the teaching process.

This rescarch effort again points out vividly the level of thinking
required by the teacher for his students. Better than fifty percent of the
productive thinking in the classroom was cognitive-memory. Although
convergent thinking was present to some degree, very little, if any,
divergent thinking and cvaluation were present.

Thesc and other conclusions and findings developed from this research
have significant implications for the teacher educator and his students. A
discussion of these implications, plus those of the use of the model Structure
of the Intellect, should again focus some attention on the kinds of thinking
taking place that could occur in the classroom.

Implications for Improved Teacher Education

Gallagher suggests that perhays the Structure of the Intellect model
(and the Aschner-Gallagher category system) is too complex for the begin-
ning teacher education student to work with. The model itself is a
theoretical system for categorizing the various factors associated with the
intellect, and thus is not practical itsclf. It might be equated with the
periodic table found in chemistry and physics. However, like the periodic
table, it can be used in part to bring about different combinations at the
analytical level for some laboratory teaching.

Gallagher suggests that the operations level—the various kinds of
thinking—has particular meaning tc the teacher education process. First.
the teacher education student can learn how to phrase questions and
develop problems for work in a classroom that will elicit a certain kind
of cognitive process. A question or problem must, or course, deal with some

O
content and include some implicit outcome. Also, the teacher education

8"Guallagher and Jenne (5), pp. 6-10.
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student should be awarce of the instructional purpose associated with the
various operations. If an cducation student desired to work with facts
which are important to the other levels of thinking, he would address his
attention to the cognitive-memory category. If he were in scarch for a
breadth of possibilities to an arca under consideration, or if he were con-
cerned with affective goals such as getting his students to contribute and
respond openly, then he would use the divergent thinking category. In this
casc, he would encourage a building of ideas without criticism or judgment
on his part. When all ideas arc expended, he can look for immediately
usable ideas or economically feasible ideas or most pertinent ideas. An
example of this kind of thinking operation might be, Fow can we improve
the automobile? From this question a varicty of responses will occur, with
judgments held in abevance until many responses are produced.

If a teacher education student established as his purpose the focusing
on a single idea or of bringing to a conciusion some problem, he would use
convergent thinking. Finally, at the operations level, if the education
student desired to verify or make judgments on some idea, he would use
evaluative thinking after, of course, esteblishing certain criteria.

The exact use of these cognitive operations bv the student will clcvelop
the analytical behavior desired in the voung teacher. From single experi-
ences students can move to more comp]ex operations. It should be obvious
that the teaching-learning process will involve a variety of processes. The
independence of factors occurs only on the theoretical model. whereas in
practical situations the operations are intermixed into a network of
classroom activities.

The teacher educator and his students can begin to tic in the opera-
tions with specific content in the curriculum. Thcv can frame questions
within an area of curriculum that will include productive thinking

operations. Some examples are found on the following page.

Finally, in respect to the operations level, the cognitive-memory
category should not be slighted. Facts are important. it would be most
difficult for a teacher to foster higher level and more productive thinking on
the question, Should we get out of the United Nations? if the students have
little or no previous knowledge of the United Natious. Thercfore, all
operations must be considered when working with the future teacher.

Also, Gallagher suggests that the future teacher should become sen-
sitized to the last three categories in the products level—systems. transforma-
tions, and implications. The futurc teacher will assume an active role in
the classroom when he strives for these outcomes. Gallagher feels that the
first three categories—units, classes, and relations—reaily don’t nced ‘oo
much attention, because they can come quite naturally. The mental prod-
ucts in the last three categorics are important and nced the attention of the
teacher educator and his students.

The research by Gallagher and associates tends to support the notion
that more analvtical ‘work \V]th operations and products is nccessary for the
preservice teacher. It was found that questions are important and ggnerqlly
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Examples of Productive Thinking Operations

SunjEcT ID1VERGENT
Area THINKING

Science  How might life be dif-
ferent on Mars?

' Name as many possible
detrimental effects of the
use of inseeticides as you
can.

SociaL  What would happen if
Stupies  there had not been a
Bering Strait?

What would have hap-
pened if Lewis and
Clark had arrived at the
mouth of the Frazier
River instead of the
Columbia?

ArTs a short story. How many
different endings could
be developed from it?

|

| .
+ In what ways has Ameri-
" can English changed as a
-result of advertising?

Lancuace Here is the beginning of

CONVERGENT
TrHiNKING

Explain why there could
be no life on Mercury.

FHow are humans modify-
ing their environinent
through the use of insec-
ticides?

How did the Bering
Strait  influence  the
settlement  of  North
America?

Explain the impact of
the Lewis and Clark ex-
pedition on the develop-
ment of the Oregon
Territory.

Tell why you think the
short story developed
in American literature
rather than European.

Explain the impact of
advertising on the level
of acceptable spoken
English.

EvaruaTivs
THINKING

Do you think there
is life on Mars?

Arec insecticides
more harmful or
more beneficial?

What is the most
important contem-
porary use of the
Bering Strait?

What were the two
most influential con-
tributions of the
Lewis and Clark ex-
pedition to the de-
velopment  of  the
Oregon Territory?

What is more im-
portant in the de-
velopment of the
short story — char-
acter or plot?

What kind of ad-
vertising made the
most valuable con-
tributicn in chang-

ing American En-

glish?

dictate the kind of response received. Further, the comparative paucity of
divergent and evaluative thinking scems to indicate that considerable effort
should be expended in this arca at the preservice level. Finally, the incon-
sistency of teacher behavior found in this research would suggest some
analvtic study whereby the teacher can become more aware of the kinds of
tasis that he imposes upon his students.

The study and use of the model should assist the future teacher in
developing ideas and bchavior patterns for better usc of cognitive opera-
tions, content, and products. and in developing an analytic awareness of
classroom operations. This can be considered a most significant goal at the
preservice level.
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Chapter 11. Inquiry Training

Dr. |. Richard Suchman' has donc some extensive theorizing and
experimenting with elementary school children in the ficld of scientific
inquiry. This chapter will include a discussion and review of the nature of
this process, the theoretical model on inquiry, and the necessary components
for cffective inquiry. The chapter will be concluded with a discussion of
the implications of this significant process for improved teacher education.

Suchman’s concerns fall within the rcalm of creativity. He is inter-
ested in meaning, or how meaning comes into being for the learner. In
other words, how docs the learner respond when a new encounter is per-
ceived from the apperceptive masses of stimuli around him? To handle this
new encounter, Suchman suggests. the individual has certain organizers
which can be drawn upon to bring some meaning to the new encounter.
He has identified four organizers as follows: (a) previous ecounters, (b)
systems, (¢) data, and (d) inferences.

When a new encounter is perceived, the learner can impose some
organization by using a previous encounter that was similar in some way.
This begins to give meaning to the new cvent, if nothing more than
familiarity. The sccond type of organizer, systems, helps bring meaning
to a new encounter through classifiication or analysis. For example, the
student has a variety of systems for bringing meaning to his classroom. He
can categorize the group according to bovs and girls, those with glasses and
those without, ar those who are tall and those who are not. Encounters
take on new meaning when systems are applied to them. The systems are
thus related to previous encounters, which in turn generate the third
organizer, data. Previously stored data can also help bring meaning to a
new encounter. In the process of using previous encounters and systems for
analyzing and categorizing, the student may infer generalizations,
conclusions, theories, ctc.—the fourth type of organizer.

! Dr. Suchman, a psychologist, was formerly Professor of Education, Iniversity
of Illinois, and Director of Elementary and Sccondary Research, United States Office
of Education. He is currently associated with Science Research Associates.
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Any onc of the four organizers can be stored for future use to give
meaning to a new encounter. They can be highly interrelated or quite
distinct .md inconsistent. I the voung (_‘](,‘l]‘l(_‘hldl\ child is confronted with
a new encounter, for example, the heating and u)()lmo of both sand and
water as part of a study of weather, he ])ull.«. from storage organizers which
bring meaning to these phenomena. Previous encounters help him, for he
has probably done some work -m heating and cooling. Tle has a system to
talk about heat. cold, and emperture, .m(l a svstem for measuring with
the thermometer. He may have some stored data on heat ane! cold or water
and sand, and thus there is some meaning to the new event. He may have
some generalizations stored: Tor example, heat causes a higher temperature
to register than cold, or water will heat faster than sand. These gencerali-
zations bring meaning to the new encounter, also. Therelore, as a result
of stored organizers, the student can bring some understanding to some-
thing that is new. This storage aspect is just onc facet of the moclc' of the
mtcllcctual process.

Suchman suggests other dimensions to the fact that the youngster is
a1 active system and provides action toward the real world and real tlnnOs
First of all, the youngster has an intake function which secks, selccts, nncl
groups stimuli coming into his perceptual awareness or things that are hayp-
pening to him. Tllcrc is a relationship between the intake .slnnull and the
students actions. The student can take action to change the environment
or to generate new encounters and thus develop new data.

Since the relationship between intake and action is ncither direct nor
lincar, something must happen between intake and action.  Suchman
identifies this process as control. The control function plays a crucial
mediating role. The student actually docs not take action on all intake, nor
does he ml\e in all available stimuli at all times. This scleetivity points to
cognitive filters in the mediat.on process. This process is most important in
inquiring and learning, and Suchman suggests that much more should be
known about it,

Finally, the control function is influenced by the motivational state of
the learner. Intake selection, retrieval from storage. and action are tuned
to serving the needs of the total svstem as (]lel(‘(] by the motivational
function and exceuted by the control function. Suchman states that the
three motivational forces are closure, or the desire to bring to an end che
sotution or understanding of the ]mrticulnr new encounter; basic curios ey,
or excitement Whout the new encounters and the power to predict. control.
or explain a new ¢ counter.

The above discussion of the inquiry process may he represented
schematically, as shown in Figure 1. There, the boxes represent functions
or processes, and the arrows slm\v the effects of one function upon another.

As is noted in the model, the new encounter comes in throngh the
intake hox and then moves through to the mediation - control runcll()n
In the control box the decision- mq]\mo and sclectivity begun. Motivational
forces begin to work and the retrieval ()l stored modcls starts. At this point,
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Figure l.—Theoretical Madel for the Inquiry Process.”

SToRAGE AREA
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G = generalizations. conclusions, theories
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2 Suchman, from unpublished material.
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some new data may also be placed in storage. From the control box the
decision for action is reached. In this case the action can go to the real
world or environment of the individual to help change it, or it can move
back to the intake box to gencrate new stimuli and thus gain more data on
the encounter. The L\(.]l(.]] movement is present in the Latter case because
the learner will keep inquiring until the desired consistency hetween new
encounters and existing structures is obtained.

A bricf example of the process, often uwd by Suchmian with his stu-
dents, can clarify some of the interaction an " inquiry associated with this
model. When a Glm on the bimetal strip® is shown to students, there
usually is a gap in he students’ cognitive maps; and they begin to scan their
store of organizers to find one that can make this phenomenon meaningful.
If no satislying match can be made between encounter and organizer.
dissonance results. The students may then attempt to restructure or com-
hine existing organizers to gain meaning. Suchman argues that when this
gap appears, the motivation for closure may be present. At this point the
function of the contral box is cither to perceive the new cvent so that
existing models will assimilate the encounter, or to find some way to
combine stored maodels to create or accommodite a new model.

From here. the students may begin to take action. and because of the
dissonance present, the\' may take action to gather new data and generate
intake. Through questions or concrete experiences they can analwc
examine, and test ideas on facets of the bimetal strip. This is done to act
models or organizers in storage. such as knowledge about metals or the e{fcct
of heat on memk to assist in developing rew meaning. They continue to
try out ideas to get new data for the formulation of a new model from
parts of old ones. New intake will have meaning from prior intakes and
organizers that have been stored. Continued trial and crror will occur,
then, to get a more mecaningful match between intake and storage (or
between encounter and or(mm/crs). and the cyele s, therefore. present
because the students will continue this search for data until the consistency
is there. The new data gencrated will ohviously dictate the kinds of
organizers used and the I\I“IL]\ that will make sense to the new encounter.
This inquiry process will continue until the new encounter has real
meaning to the students involved.

The teacher in the classroom should take certain steps to encourage
this kind of student inquiry. Suchman suggests that the teacher should:

Create freedom to have and express ideas and to test them with data.

2. Provide a responsive environment so that:
{a) each idea is heard and understood, and
(b) cach learner can get the data he requires.

3. Help learners find a direetion to move in, a purpose for their
intellectual pursuit.

% A bimetal strip is a combined metal strip of two dissimilar metals with different
coefficients of expansion. Thus, when heated, it bends in only one direction, or toward
the metal with the lower coci~ient of expansion.
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It should be ubvious that the first condition is a must for adequate and
open inquiry, and that it is the teacher’s function to see that the condition
is present. The responsive environment is important, for the students must
have responses from the teacher swhen they verbalize their theories or scarch
for new data. The teacher must listen and repeet at times *vhat he thought
the students said. Teachers must be responsive to any and all student ideas
to encourage inquiry. Also, environmental conditions must be such that the
students can gather their data on demand through concrete. simulated, and
verbal experiences. Inquiry cannot go on wltl)()ut new data. Finally,
teachers must be concerned with Eocus It a teacher wants to stimulate and
support inquiry, he must direct the Cogmtwe and perceptual energies of
students toward some focal point. If this is not the case, diffuse bc]mvxor
may occur with little or no satisfaction resulting for students The teacher
can inject focusers, such as a film on the bimetal strip, to mobilize the
energies of the students to inquire. Also, the teacher may want to refocus
attention when inquiry stops because of premature closure. If, for cxample,
students close quickly on the bimetal strip phenomenon by stating flatly
that the heat causes the bend, the teacher should refocus by asking \vhy it
bends onc way on some occasions and the other way on other occasions
even though heat is being applied during both experiments. This re-

o
focusing will then expose a dlscrepancy, vluch will promote more inquiry.

Suchm:njn states that some children will refocus by themselves for the sake of
deeper meaning or for the excitement of pursuing it.

At this point it might be instructive to compare the i ln(]uu) mode with
the didactic function of the teacher in which he takes the major responsi-
bility for engineering lcarning,  particularly conceptual growth.  The
teacher can use language to influence the control center to retrieve from
storage sclected organizers for interpreting an encounter. Through words.
stmcd models arc retncvecl tried out, and perhaps held in abeyancc if they
are not compatible with the new encounter. Through continued inter-
action, other stored models are brought out. The teacher may use graphic or
schematic models on the board in conjunction with the stored models.
This assists the students in restructuring to scarch for the new, consistent
model which, in turn, may lead to gencrating new encounters.

The teacher in this case has moved to influence the control box and
has regulated its activity with language. This, in turn, has caused some
intern: 11 restructuring within the studmt The tmcher therefore, can
engincer the buildup of new models out of old ones using language, sym-
bolic svstems like graphs, and deliberately introduced encountcrs when
needed. This is truly teacher-planned and teacher-engincered learning.
The tecacher may try to deal with each encounter in the 11011t of the model
that he is trving to (lcvclop Further, the teacher must chcck to sec il the
model that the studcnt is using, related to the new encounter, is the one
that the tcacher had in mind. Tlus means that some sampling device or
feedback is most necessary. Without this feedback. the student could go in
much different directions than desired. From the feedback. the tcachcr
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assists the student at the action level cither o test his new model on the
encounter, or to go back to the intake box for new data for continued
restructuring of existing models. The activity itself is the student’s. The
teacher is not giving hlm new knowledge or weas. The teacher influences
the sequence and direction of activity.  Learning certainly can take place
under these conditions, but this docs not mean 1]10 pupil “will learn about
inquiry or how to inquire. Good didactics will always have a place in
cducation, but it is not cvervthing, Suchman claims.

Onc can begin to OIean thc importance of the above theoretical dis-
cussion! on the inquiry process for the teacher education program and
student.

Implications for Improved Teacher Education

The goals subscribed to by Suchman and his inquiry process are most
consistent with current educaiional thought. Inquiry with L*\'pcrimcntation
investigation, discovery, and thinking are processes that hold real meaning
for cducatmn today, “and probably will for some time. Thercfore, 1110
meaning of the inquiry process developed by Suchman has particular im-
portance at this time. The teacher of tomorrow should have an awareness
and a working knowledge of this impormnt process. The prescrvice
teacher should examine (_dl(_lll”\’ what is mcant by nicaning® and new
encounters, and how to evolve these in his tcachm” process.  Further,
asking questions and responding to students are important facets of the
inquiry process that should be understood and used by the preservice
student. Finally, the act of focusing and refocusing on pml)lcmx at hand are
important operations that the student must know. The teacher education
student must also have a good knowledge of the content that will be taught
to enable him to develop the appropriate experiences and materials for truce
inquiry.

Although Suchman has confined his experimentation into the inquiry
process pnmanlv to clemcnmly school children, this process can be uscd
at any level of education. Therefore, an awareness of the process and
experience using it should come at the teacher education preparatory level.
A basic understanding of the theoretical model and its functions, the
awareness of the requirements necessary for active and meaningful inquiry,
and the understanding of the role® that the teacher mnst pla\' to enhance
inquiry arc important factors {or teacher educators to consider in their
programming of experienees. Suchman suggests that since inquiry produces
learning, the teacher education student should inquire into the nature of
studcntq curriculum,” and the teaching-learning process. There is no better

‘For a complete discussion and kit on the actual operations and materials
necessary for the inquiry process, sce Suchman (3).

5 For more discussion on meaning, see Suchman (2).
5 For more discussion on the role of the teacher, see Suchman (6).
7 For a discussion on inquiry and the curriculum, see Suchman (4).
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way 1o learn about inquiry than to inquire and then analyze what has
been done. Opportunities for inquiry into the behavior of public school
students. the way in which students learn, the means of developing
materials, and actual operations of the classroom must be present for the
teacher education student. They provide the new encounters in the inquiry
process. The teacher education student can find out or experience the
actual inquiry about the entire classroom himself. Follow-up discussions
with the instructor and the exchange of experiences with others will then
help the student to stare developing the consistent models necessary for
cffective inquiry. Instruction through readings and other experienees plus
the continued experiencing of the actual classroom operations (new
intake) will continue the process of effective madel building. In - this
teacher cducation process the instructor must continue to supply new
organizers for the student until the models on teaching and learning
desired by the instructor are consistent with his student’s modiels.

This .ocess, of course, is far different from existing oncs on teacher
cducation where primarily: untried models are given to the stadent for
storage only. However, this development of ;1])])1:0|n'i;1[c behavior through
actual cxperiencing is most important. Suchman states that the inquiry
process affords an openness for continued learning and inquiry by the future
tcacher. Few teacher educators would argue against this goal.
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Chapter 12. Concept Formation and
Learning Unit Design

Asahel Woodruff' has devoted considerable thought and develop-
mental effort in the area of basic concept formation and the meaning it has
for behavior and learning. As a result he has considered the design of units
for effective learning and concept formation. This chapter will include a
discussion of concept formation, as defined by Woodruff. and unit design.
The implications of these important functions for improved teacher
education will conclude this chapter.

Concept Formation
WoodrufF defines the term concept as follows:

General definition of a concept—A concept is a relatively complete and
me: ningful idea in the mind of a person. It is an understanding of something.
It is his own subjective product of his way of making meaning of things he has
seen or otherwise perceived in his experiences. At jts most concrete level it is
likely to be a mental image of some actual object or event the person has seen.
At its most abstract and complex level it is a synthesis of a number of
conclusions he has drawn about his experience with particular things.?

Using this definition of concept formation, Wodruff suggests that
a conceptual statement in a form which is uscful for planning 1 unit of
instruction is: “A description of the propertics of a process, stru. irc. or
quality stated in a form which indicates what has to be demonstiuted or
portrayed so a learnar can perccive the process, structure or quality for
himself.”3

In this case, then, Woodruff has identified three kinds of concepts:

' Dr. Woodruff is Professor of Education at the University of Utah.
2 Woodruff (3).
3 Ibid.
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process, structural, and quality. Dehnitions and examples of these three
kinds of coneepts are as follows:
Process concepts—A concept of a process, event or hehavior and the con:
sequences it produces when it oceurs. A statement of this kind should take
this form:

event(s) | this result
process(es) | oceur(s) will or
f this behavior(s) | L tend these feelings
Wher or ;-I '; } - or
1 these ' | circumstunce(s)] i 1 they to these conditions
quality(ies) S exist(s) pro- or
l structure(s) i J duce | these reactions.

Example: When a person acts adjusdvely, the concepts and value judgments
which mediated the act are empirically tested by the consequences
of the act, and the ensning perceived results cither modify or
reinforce the eoncept or value.

Stricrural concepts—A concept of an object, relationship or structure of
some kind. A statement of this kind should take this form:

|
quality height
process depth
object width [ i
I idéa ; umber form
This 4 ‘]~ . L has these " ]b) ¢ » - inthis . strueture
condition ( clements su S,mn“ " conlicuration.
place : motion o
organization ‘ i time units
cte. l L ctc.
/

Example: The verbal processes of instruction may deal with the (a) parts
of a referent, (b) functions of a referent, (c) characteristics or
qualities of a referent, and/or (d) the way a referent develops in
assisting the learner in the formaton of concepts.

Quality concepts—A quality is a property of an object or proces~ and has
no independent existence. Nevertheless, we speak of qualities as if
they had independent existence, by abstracting them or taking them
out of cbjects or processes in which they arc found and by treating
them in the abstract. However, qualities operate in our thinking in
the same way as structures and processes. We sec them as structural
entities, or we see them as processes having certain cffeets. “Square”
is an abstract structural concept. “Kind” is an abstract process
concept.*

With these basic definitions in mind, the attention can be turned to
Woodruff’s basic cybernetic model, “The Cognitive Cycle in Behavior and
Learning” in Figure 1. This extensive model is divided into two sections
for discussion purposes.

1+ Ibid.
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Figure l.—The Cognitive Cycle in Behavior ond Leorning with Forms of Conceptual
Elements Locoted in Relotion to the Decision-Moking Process.’

Concepts of Processes and Consequences W
Natural forees and processes
Social actions and effects
Personal actions and effects
Persons seen as sets of hehaviors

Concepls of Structure » Topical Organizations
Anything scen spatially or dimensionally for casy “handling”

Coneeplts of Qualities prirposes
Any characteristics of a referent which
we wish to handle in the abstract (color,
size, style, traits, etc.)

Verbal Memorized
Tuformation ) Section 1T

Section 1

CONCEPT

N

FORMATION

Z
g
&, & (‘Thinking)
g,
SENSORY I. l . DECISION
INTAKE ~ (Seeingd  (Choosing) "3 rayingG
Eves PERCEPTION Anticipating
and Ears Process and
Laase Registration Value
Mouth of Outcomes
Skin Experience —
cte. Initiating
‘6\6}% (Doing)
0o las!
23]
o TRIAL
=
A Adju:tive Acts
7 Empirical Testing: .
Concept Validation Conclusions
Value Sensing ¢
(Motive Formation)
Admonitions

5 Waodruff (3).
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The vebal statement Cstructural coneept) for the lower part of the model
(Scection 1) would be as follows:
Human behavior and learning operate in a cyele beginning with
referential-pereeption input and followed by assimilation, accommada
tion, try-out, and feedback to referential-pereeption input. Conclu-
sions are products of decisions. and admonitions are derivations fron
conclusions.

The organization of the upper part of Figure 1 (Section 11 may be
described as f()]l()\\- :
Cognitive meanings take several forms i the hmin, each having a
dlﬂcrcnt potential for dccmnn making process or Lehavior.
1. Percepts (the sensory beginnings of concepts).
2. Concepts Corganized pereeptions: the elements from which decisions
are made) are of three kinds:
a. Processes—a concept of a process. event, or behavior and the
consequences it pmdu(:cs when it occurs.
b, Structures—a concept of an ohject. relationship, or structure of
some kind.
Qualitics—a guality is a property of an object or process and has
no independent existence.
3. Derivations from conceptual knowledge.
a. Topics—categories of knowledge for “filing” purposes.
b. Data—items of information Cverbal form) related to coneepts.

¢ Dehitions of terms—condensed and generalized concepts.®

Woodruff states that this model of learning and behavior is much like
2 computer, because there is cnergy input, in fact a complewe energy svstem,
thus the term cybernetic. Input of perceptions enters through the senses
from the real world outside to the brain svstem. They are held in storage at
the beginning, but thesc bits of perceptions begin to become associated in
time as they relate to meaning from the past. As the meanings from these
bits of past perceptions bccomc associated with onc anothcr they form
concepts. The concepts at this stage can be cither large or small. complctc
or incomplete, specific or general, or conerete or abstract ideas. However,
as these concepts accumulate, they begin to act as mediating variables,
which means they are inside the organism between the intake mmuh and
the responses that come from t]lcm they (in turn mediate to) s shape the
behavior of the individual.

The move is thus made from the concept formation stage to the
decision-making one. Decision-making is choosing on the basis of accumu-
1 lated ideas. The person looks at the new situation and makes a decision
1 which is harmonious with and produced by stored concepts, and out of this
' kind of mediation cmerges the next stage of the trial or adjustive act. This
is the way the indiv ldual meets the situation that has stimulated him.

Through this trial performance the individual is putting his ideas to a
test in operation, which involves him in consequences. The consequences

8 Ihid,
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in turn cause a feedback to occur, and as a result of the feedback there is
an entering of pereepts into the svstem again. Therefere, the entire system
is cvelical in aature, with new pereepts coming in to iorm concepts, which
in turn arc acted upon by the decision- mdl\mg and trial process and
feedback.

This cognitive evele will continue to function until the situation with
which the 1nc11\'1(lu1l is confronted is harmonious vwth the concepts that the
individual possesses. In this case ideas give rise to behavior, which gives
rise to fresh input and alters the ideas. Woodrufl suggests that this can be
called natural empirical learning. This is the kind of learning that a person
goes through in his experiences at work, in the ncwhborhood an! at home.
Ihe 111(]1\1(11111 learns as he goes 'llon(" ﬁndmo that concepts control
behavior in the making of lecmons. Dec1smns lea(l to acts and acts to con-
sequences. The consequences then lead to fresh input and an alteration of
ideas. In evervday learning outside the school the cycle goes around and
around.

With this model kept in mind, Woodruff states that there is no such
thing as learning in any real sensc. Therc is nothing but behavior, and
behavior changes while it is going on. Learning, thcrefore, is a change
in behavior. This requires an experience-centered Iearning curriculum,
which, Woodruff argues, is not present to any great extent in schools today.
The curriculum currendy is concerned mostly with symbolic knowledge.
e believes it is a fundamental error to assume that the normal cycle of
behavior can be suspended in school while a massive verbal exercise is
carried on, with the expectation that this exercise can somehow alter the
behavior which occurs when the normal cycle is again permitted to operate.

In terms of the meaning knowledge has for the cognitive cycle,
Woodruff suggests that knowledge is about the “real world.” The real
world consists of objects which arc engaged in events which have con-
sequences that impinge upon the self and affect its sense of well being.
Therefore, the five component elements that constitute the significant
aspects of environment as far as learning is concerned are: (a) objects that
arc around an individual, (b) the cvents in which the objects take part.
(c) the conscquences of those events, (d) how they impinge upon him. and
(¢) how he feels about them. These five kinds of concepts are the ones
that will be forming in the mind of the individual.

Since these are the important concepts in learning, consideration must
be given to how they are formed. Concrete or real thmgs must be taken in
through the perceptual organs where they are registered. T .5 concrete
form can be referred to as a mental image of objects, and quite naturally is
a derivative of looking at specific objects and events. The individual begins
to do things with these concrete concepts. He starts to associate and com-
bine them imaginatively and mold them into different kinds of abstractions,
acneralizations, and principles. Perhaps the most important consequence of
combining concrete concepts is that it helps the individual to predict what
is going to happen. These are termed predictive variables by Woodruff.
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Jurther, this is what a concept is used for in luman behavior: to predict
what is going to happen.

At this stage they become mental constructs, rather than mental
images, because there is nothing out in the real world like the mental con-
structs possessed by the Jl](]l\l(lud] These mental constructs give rise ta
ucneralized object categories or functionally related sets of ovents which are
seen as total processes \vlth their consequences, and this in turn gives rise
to principles and abstract concepts. This permits the individual to make
predictions.

As these concepis are continually forming, the individual can verbalize
them in cither written or oral form. Woodruff suggests that this is sdll
conceptual knowledge, but now it is being C\pl(,sscd verballv. Te sees
conceptual ]\n()\\]r‘doc and verbal l\nowlccloc as being dlstmctlv different,
resulting from dlfT(‘lcnt kinds of input ancl storacc. erb"ll expression of
concepts does not make them verbal knowledge. Verbal knowledge consists
of “memorized” data, such as figures. names, dates, words, and paragraphs
lcarned without meaning,

Woodruff also suggests that in certain subjects whicli have extensive
svmbol svstems, an individual car Sl\lp steps from one idea to another by
using qvmbohc strategics, such as logic or statistics, and still arrive at a valid
conclusion. However, this ean be done only after the concepts have been
formed through the above stages. Every subject can be expressed ‘in a
verbal sy mbolxc system, but tlm does not necessarily lcad to the use of
symbol strategies. As long as there is a onc-to-one rcl'monslnp between a
word and a concept, all that is going on is communication. However, a field
such as mathematics has, in addition to its quantitative referents and the
concepts acquired from them, a separate symbol system which is non-
verbal. The svstem can be referred to verb'llly but what actually is referred
to is a set of “numerals” (not nun.ters) and their rchtlonslnp within the
symbol system. It is the systematic movement through that system that
constitutes the symbol strategy. The system is internally tight and logical
and can be studicd as a phenomenan without reference to real numbers
and objects. One can learn this forin of mathematics without possessing
the concepts of numbers.

Finally, Woodruff suggests that mostly verbal and symbolic knowledge
is used in our public schools today. Of course, concepts cannot be formed
without first having concrete images. Young people must perccive real
things first, then make their own concepts. This is conceptual knowledge—
the input of real things and their transformation into conceptual structurcs.
Thercfore, real things must come in through perceptual senses, not through
languagr. “anguage is ouly a form of cxpressing onc’s knowledge. It can
function as a stimulating and suggestive influence on a learncer as he
forms his concepts, but not as a substitute for perception.
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l«.rning Unit Design

From the development »f ideas on basic concept formation, Woodrull
moves to the important characteristics of an oflcctive instructional unit
which are consistent with and can ccomplish the featuies of adequate
coneept formation.

In the most L‘omplvtu sense. instruction is aimed at L‘h;mging hehavior.
Therefore, every act of instruction is assumed to be p()inldl at some he-
havioral act. Tor that reason it is helpful o think of a unit of instruction as
beirg built around a terminal behavior.

Behavioral acts obviously vary in size and complexity. Seme are very
simple and specific. Targely reflexive in form, such ws those thar meet the
criteria of classicol coaditioning, which Robert Gagn¢ calls “Signal Learn-
ing” (Type 15, Seme meet the criteria for “operants” (Gagné's Type 2)
2NG seem o he ucquircd l)_\' operant C()n(litioning. C()nccpts do not scem to
be significant variables in these limited Lehaviors: but on up the scale of
complexity they  become increasingly important, and then decisively
determinant.

Woodruft sces a need for conditioning some behavior. Some processes
require no l()gicu] L‘()ﬂtt')‘lll:l] content for their acquisition, and L‘()nditiox:?ng
is the best way to effect this hehavior. An exwnpice of terminal hehavior s
the act of performing multiplication of three-digit nunabers by two-digit
numbers within ten seconds,  Anotlier example might be grammatical
expression to be used in the classroom. There is no logic to this learning. so
the terminal behavior is conditioned.

The learning tasks of the school involve some operants, but consist
mostly of more complex behaviors wlich require exensive conceptual
learning. To keep the coneeptual content seminal, however, it is well to
build the curriculum aroun‘l the behaviors we wish to produce and sclct
concepts which are required to produce those behaviors. Thus the sug-
gested form of an instructional unit is that of a terminal behavior and all
of the subordinate concepts, operants, symbolic data, and vocabulary
required to pro luce it

Witirout discounting the importance of perant conitior ing, Wood-
ruff limited his attention in the work under discussion primerily te con-
ceptual Tearning, since teachers frequently will be required to plon and
carry out stppiementary instructional units for a singlc coneept objccti\'c.

According to the cognitive c.cle the subject matter for any ccoeept
automatically becomes tlie objects. events, and consequences that are taken
in through the sensory ¢ogans. This perceptual process is the begianing
of concept formation. Behavior that is mediated by concepts cannot be
cond’tioned. The exacting conditions required in the cognitive cvele must
be mei in order to achicve cancept farmation. An example of a process
concept is found in this propositional statenient: “When dissipative forces
are increased, matter tends toward the gascous stete.” Input of pereepts,

T Woodraff (2).
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waternal organizing ol what s peiceived, decision-making, trial, and feed-
hack will be I'C(]uircd to form this concept and mature it An example of a
structure or object is found in this description of a fugue: A fuguc contains
a theme, repeated many times, and carried by st_\(ml different voices in a
non-simultancous arrangement. with the IL‘PL‘llll(ln\ ])h.lstd S0 as to main-
tair both harmony .m(l balance throughout the composition.™ Such a
construct can be conceived only i it l)u.s sume actual experience with the
clements included in the construct.

Thus. the instructional unit is designed according 1o the outcome
desired, whether it be a terminal behavior direetly or the acquisition of a
concept or concepts. If one chooses the terminal hehavior to be produced
by conditioning processes, Woodruft suggests that the unit should specify
both the Capabths to be acquired durmo the instruction and the pre-
requisite capabilities required before the instruction begins. Then there
should be a sequence for the conditioning expericences to be used to reach
the terminal behavior, This is all that is necessary.

In the second operation of building concepts @ much different ap-
proach is nceded. This unit should include a concept statement which
identifics all of the _smponents contained in the Loncept. Thereflore, the
content is not something to be sclected: it is derived from the coneept to be
acquired. The purpose in writing the concept statement is to identify the
content. In the process concept c.\amplc Con guses and forees) stated above,
the content is dictated by the nature of the concept. In this case, the
content would have to deal with gases and forces and how they interact.
This entire idca af the relationship of concept to content is quite different
from present curriculum construction practices, but for the adequate
formation of concepts according to Woodruff's cognitive cyele, this must
be the case—concepts dictate content.

Pracecding vith his discussion of unit design for concept formation
\Woodruff states that conceptual objectives exist in a hicrarchy or sequential
taxonomy (see Figure I1). At the lower or beginning end is the process of
pereeption, operating on specific and concrete ()I)Jccts and events in nature.
Thesce are the basic subject matter for the whole curriculum.

The starting point of Figure 11 is identification. This is where the
sensory pereepts are taken into the cognitive cvele; therefore, referential
material is needed. Tt should be noted that this step in the unit plan can be
omitted if prior identiiication of phenomena has been accomplished. From
here the differentiation process takes effect to determine with more precise
pereeption  the nature of the phenomena and to find  important
. characteristics.

Waoodruff divides the conceptual objectives at this point into the
pl(‘Ccsﬁ concepts and structural or ()])wct concepts. The process ()l)JLCls are
given considerable importance by Woodruff. because these are the ones
that truly affeet behavior and behavioral change. The structure concepts

8 Thid.
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Figure l.—Hierarchy of Conceptual Objectives,”

(¢) FORMATION OF A PRINCIPLE

Assumes a repertoire of specific in-
stances of a process and its con:
sequences, and requires discovery
of invariable relationships among
them

RECOGNITION OF VALUE
Assumes concepts of processes and
consequences, and requires percep-
ticn of how people feel about the
consequences

FORMING OF PROCESS

CONCEPTS

(i) NATURAL PROCESSES
AND PROCEDURES

(ii) TECHNICAL PROCESSES
TO ASSIST LEARNING
OR TO GUIDE THE
FORMING OF A CON-
CLUSION OR DECISION

Analvsis

Synthesis
Evaluation

Problem solving
Self-directed learning

Assumes identification of a class of
events and the consequences they
consistently produce

(Process )

" Waoodruff (2)

Y

(d) FORMING MORE GENERAL

GROUPS
Assumes awareness of  pervasive
common characteristics and  their

differentiation  from  jrrelevant
differential characteristics

(¢) FORMING A CLASS CONCEPT
(GENERAL)

Assumes differentiation of charac-
teristics to be used for classifving
objects ar events

(Structure)

(b) DIFFERENTIATION
Assumes identification, and requires iure
precise perceptions ta find differentiating
characteristics

(a) INDENTIFICATION
Assumes ho prior learning, but requires
sensory ability to perceive, and refer
ential materials to be pereeived




play a sccondary role. Moving up the ladder of process coneepts, three
other considerations are necessary.

First, the formation of process concepts by the natural processes and
procedures defined in Woodrufl's cognitive cycle or by such technical
processes as forming conclusions through analysis or synthesis is necessary.
Through this concept formation activity, concepts of processes and con-
sequences are formed. As the consequences are pereeived, the perception of
how one feels about the consequences also takes place. Woodrufl identifies
this as the recognition-of-value level, and he points out that this value idea
is gained at the same time the process concept is formed. This means, then,
that the affective and cognitive elements of a concept are formed at the same
tme. The formation of the principle occurs next in the process concept.
This is where the variable relationships of specific instances of a process and
its consequences are formed. The formation of process concepts, then, has
the power to effect behavior of the individual, for behavior is essentially the
use of processes.

Moving up the hicrarchy on the right-hand or structure concept side,
the classification of objects or events oceurs after the differentiation of
characteristics is completed. Classifying is essentially the forming of more
general groups. As an example, structural conezpts building about dogs in
general might begin upon perceiving both cats and dogs. First the dif-
lcrcntmuon ml\cs place, then the classifying of Clmmctcrlsms of dogs.
Finally a general group called dogs is formed Ly viewing common char-
acieristics nnd their general differentiation from both IFFCIC\ ant differential
characteristics and the characteristics of cats.

Any level in this hicrarchy can be used if the following criteria are
satished: (a) The behavior to be attal  d, or the concept to be acquired,
is stated clearly, precisely, ana compietely. (b) The prerequisite com-
petencies or concepts are identified and are present in the learner. ) The
sequience  of appropriate  experiences is specificd  to lead  from  the
prerequisite competencies to the target behwvior or concept.!”

Other considerations for designing an instructional unit are advanced
by Woodruff. e suggests that the unit should ndficate how the referential
clements will be brought into focus for learning, that is, how the tcacher
will bring to the students the elements for initial perception. This requires
a decision, because the student may have enough input present in storage
so that he may not require a perceptual process. Then he can proceed with
a Conu,pt 010{]111/1110 process. Of course, the reverse, no prC\'ious' input
could be possnblc ln that case adequate perception must be supplied. An
inventory by the teacher should determine the case.

If the elements kave rot been adequately perceived before, the unit
should indicate the sequence in which they are to be shown, media and
materials to be used, and directions to be provided to uuiclc the learner's
attention.  The nature of the cognitive cyele expresse by Woodruff

10 [bid.
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 Figure 1) should be vbserved closely for this introduction of basic clements
to students.

If, however. the percepts or sub-concepts used in rorming the new
concept are already internalized by the learncr, the unit should provide for
thear recall and review by funmlnn(v appropriate stimuli to evoke recall and
by providing an organizing focus l()l selecting relevant components and
assembling them. 1 lus can bc done through appropriate verbal statements
and the use of sclected media and ni 11umls Further. Woodruft suggests
that this can be accomplished by providing wayvs of using the newly formed
coneept to activate the Cmpmcdl (.)'CIC of lmmm(v fhc unit. 'Imn should
Inovxde a response-requiring situation in which 1hc new concept is rCIC\ ant
and in which the learner’s adjusument will be affected by his responscs. It
should also require the learner to make a decision using his concept and act
on it. Finally, it should help him interpret the consequences, related both
to meaning and to value. All of the statements in this paragraph should
causc the reader to review Woodrufl's notions on basic concept formation
again, becausc designing the learning unit follows the statements on
concept formation.

The next step in designing the unit requires that it contain a calculated
Ialance between referential input and interpretive discussion, as appro-
priate to the readiness of the learner. Woodruff sees four possible alterna-
tives here. First, learning may begin on the perceptual level and stay there
to produce identification and differentiation only. Second, learning may
begin on the perceptual level and move to an organizing level through
discussion. Third, learning may begin on the organizing level, using only
percepts and sub-concepts already present in the learner. Or fourth,
learning may shuttle between the two levels when new percepts are needed
to support or suggest organizing ideas. Again, designing the unit requires
decisions by the teaclier concerning the readiness of the student and the
level at which learning should begin.

In the next step, Woodruff suggests that the unit include teaching
strategies and verbal patterns that the teacher can use to stimulate the
acquisition of appropriate levels of meanmgfulncss by the learner. The
levels of meaningfulness are those found in Figure II: indentification,
differentiation, ferming concepts of processes and thcxr consequences (from
simple to complex), forming concepts of possible goals and their relative
values, forming concepts of principles, forming concepts of general classes
of objects or events (simple or compicx), and forming concepts of special
A technical j.rocesses one may use to improve the quality of the learner’s

mental activitics (i.c., analysis. synthesis. and cvaluation). Since the learner
- should expericnce these levels of meaningfulness in the process of concept
formation, the strategies and verbal patterns are most important. Woodruff
suggests tllat some strategics for this area of unit designing would be found
in the work by Smith (Chapter 2), Bellack (Clmptcr 6), and Taba
(Chapter 3). For verbal interaction patterns. sce Flanders (Chapter 5) and

Gallagher (Chapter 10).
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The next step in designing a unit is to designate the imput of symbolic
matcrials to be memorized. The input of symbolic materials should be
restricted to: (a) vocabulary related to the concept, (b) non-verbal signs
and symbolic stratcgies required by the concept, and (¢) data cssential to
communicating ideas about the concept and for using the concept in
decision-making.!" Also, the input of symbolic materials should be accom-
panicd by provision for memorization of those materials and practice of any
strategics involved. This is important when considering the u. ¢ of symbolic
matcrials. An admonition by WoodrufF regarding symbolic materials is that
there should be no attemnpt te introduce new referential input by verbal
processes. This would, of course, violate the basic idea of concept formation
with its sensory pereept inta ke component.

The hnal consideration in designing a learning unit is that the unit
must provide for any nceessary motor learning required for the use of the
concept or terminal behavior in adjustment-requiring situations. In other
words. if the unit requires an overt behavior, the motor learning to accom-
plish tliis behavior must be considered so that the process and goal are
consistent.

Studying the basic ideas advanced by Woodruff, it is possible to sce
some significant implications for tcaching and the teacher education process.
A discussion of some implications follows.

Implications for Improved Teacher Education

First of all, one might look at Woodruff’s svork from the point of view
of actual activitics currently in practice in public school teaching. Woodruff
argues that very little effort is being expended in the area of concept
formation utilizing sensory input at the first level. There appears to be
much more content devoted to the usc of verbal symbolic knowledge
through books and other writings. This will not adequately foster concept
formatio1 if sensory input has not preceded it. This fact is most importart
for teacliing young people, and the ramifications of this idea must be given
scrious consideration.

Another salient feature of WoodrufFs work is that of stating objectives
in terms of behaviors and their concepts. The current practice is to draw
out the concepts from the content to be taught. According to Woodruff,
this is wrong because it gives priority to verbal information inscead of to
behavior. From the concept, the content necessary to form it adequately
must be outlined. In other words, the concept, cither process or structural,
must be stated and then the content of subject matter, the events and objects
of the real world around the student, suggested. Once this is accomplished,
the inventory of the student’s perceptual intake should be mude to deter-
mine the level at which the concept formation can begin.

The teacher cducator and his students should review carefully these
two major ideas and other idcas developed by Woodruff. A basic under-

1 Ihid.
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standing of concept formation, the cognitive cycle, and the kinds of con-
cepts identified above is a “must” for the future teacher. Once the under-
standing is present, then actual experiencing of these ideas is imperative to
cnable the preservice student to view what is necessary for the concept
formation act.

The teacher education student should have a knowledge of and
experience in programming experiences for concept formation as advocated
by Woodruff. This requires that one understand the concepts, the use of
knowledge, and the media and materials appropriate for the unit. Carcfully
designing the unit according to the principles of concept formation will,
therefore, insure a desired outcome.

There are perhaps two other significant implications for teacher
educators and students to consider from WoodrufF's work. One is the use
of media and materials. IF the idea of concept formation is to be followed
closely, the sensory input arca becomes very important. Basic concepts are
formed from a dircet experience of the real world around the voung student.
Therefore. the student must perceive these experiences directly Trom the
outside world through various kinds of media and material. Also, if the
basic percepts have been previously acquired by the student, the teacher
must then move from sensory input to the concept organizing process. This,
too, requires media and materials to some extent—to ev ol\c recall, provide
focus, and place the percepts in the learning cvele. Thus, media and
materials play an important part in concept Eormntlon.

The second implication is that the teacher must have a good knowl-
edge of the idea to be taught before he can begin. This requires an under-
stmclm(l of the concepts tlmt the teacher will tcach and enough depth on
the sul)cht to enable him to show the students, not tell them., to enable the
students themselves to build the concepts. Media and materials find their
way into this process also.

In summation, to use Woodruff's work on concept formation and
designing units for effective te :aching may require some significant changes
in te: lchcr cducation.  However, if these processes are vauncd by thc
future teacher, a much higher and more analvtical level of performance
will be practiced in the school classroom. This should be considered a most
desirable goal for tcacher education.
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Chapter 13. Educational Goals

Dean David Krathwoh!' and his associates have given considerable
thought to the arca of educational goals, their ddsslﬁutlon and the
meaning they hold for the educative process. In addition, Krathwohl has
considered the place of educational objectives at various levels of detail for
the educational process. This chapter will include a review of the role of
educational goals at various stages of devclopment of an instructional
program and lhc staterments of omls [t will be concluded with implications
of godl statements for 1m])10\'1ng teacher education,

Krathwohl states that educational objectives should be expressed at
three levels of specificity, corresponding to three phases of the develop-
ment of instruction.? The first level is the most general level and is used
primarily for program planning at the broad and abstract level. This
involves the statemenu ot goals for types of courses and arcas of study for
several vears of education \vllhm a school svstem. Such a statement of ooals
at the general level might be developed for the clementary school, the junior
high school, or the senior high school. The second lev ol of goal statement
is the intermediate level. This more concrete level is for curriculum devel-
opment. This includes behavioral objectives and more specific goals for an
instructional course or unit within the curriculum. The third level, the
most specific level, is geared toward instructional material building and
focuses on specific lesson plans and sequencing of specihic goals.

To be most useful, statements of goals should be stated in terms of
overt behavior that can be scen and measured, because, as Krathwohl
argucs, specifying educational objectives in terms of behavior is the most
meaningful and powerful way to analyze the instructional process. If the
teacher holds to the commonly accepted definition that education should

! Dr. Krathwohl is Professor of Education and Dean at Syracuse University.
* From an all-college address presented at State University College, Genesco,

New York, on April 25, 1966. For a complete discussion on this topic, see
Krathwohl (4).
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change student behavior, he must state goals in terms of the kinds of
behavior desired. The teacher’s job is to structure the school situation to
cnable students to learn appropriate behavior and practice it. Phrasing
statements in behavioral terms eliminates poorly defined educational goals.

Such goals us “the student should become a good citizen” are spelled out
in terms of the kinds of behaviors which a good citizen displays. There are
then statements, such as, “the student shall be able 10 identify and appraise
judgments and values involved in the choice of a course of political action”,
“he shall display skill in identifying different appropriate roles in a democratic
group”; or “he will be able to relate principles of civil libertics and civil rights
to current events.”’?

With a clear understanding of bchavioral objectives the teacher can
strive for appropriate behavior irom his students. Further, the teccher’s task
of ascertaining the degree of achievement of goals is much casicr, for he
needs only to provide appropriate situations which would evoke the desired
behavior.

Onc might argue that if a school system or the teacher makes a state-
ment of goals at the specific level for a given lesson plan, there is no real
necd for an expression of goals at the two more abstract levels. The
specific level is where the actual changing of behavior is occurring. How-
ever, Krathwohl suggests that all levels are important for the analysis of
the instructional program of the school because:

1. Each level of analysis permits the developmen: of the next more
specific level.

2. Mastery objectives can be analyzed to greater specificity than transfer
objectives.

3. Curricula gain adoption by consensus that what is taucht is of value.
Consensus is easily gained at .\he more abstract levels of analysis.

4. There are usually several alternative ways of analyzing objectives at
the mwore specific level. Objectives at the more abstract level provide
a referent for evaluating these alternatives.!

In the first instance cited above, there is a need in curriculum building
to have a statement of goals moving from the very gencral and abstract to
the very specific behaviors desired in the classroom. In the example on
citizenship cited above, one can see the need for a general expression of
goals at the abstract level, followed by a more specific expression of
behaviors.  Each level of expression guides the total development of the
one following.

In his sccond statement, Krathwohl suggests that not all goals can be
completely specified at the third level. Some objectives—for instance, the
recall of the sums of pairs of numbers below ten—can be specified in com-
plete detail; and all the possible examples of the behavior can be specified,
1.e., the possible pairs of numbers between zero and nine. Other objectives
can be specified only at the general level, since specific applications cannot

" 3 Krathwohl (4), p. 84.
+ Ibid., p. 86.
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be anticipated.  Further, one cannot s‘pccify various modhfications in
behavior needed in the variety of situations in which it will be used.
Consider as examples the d])])lLlellUl‘l of usc of shading and color in
painting or the ability to cffectively address an audicnce.

In his third argument, Krathwohl suggests that consensus of cdu-
cational goals is morc possible at the very d])stmct levels, Few ceducators
would argue with the gencral level goal “that u student should become a
good citizen, but agreement might l)c difficult to reach concerning how to
cffect speuﬂg bdmvlor lcading to this general goal. In this case lhe general
objective is a point from wludl the more spguhg ooals can be clchmcl The
gencral goal can be changed when necessary, as can the specific goals.

Finally, Krathwchl suovcsts that there are several w avs to move fom
the intermediate to the very spccxﬁc level. The analysis of spLuhu becomes
much casier, because the intermediate level prov ides selected referents for
evaluating the specific alternatives. This is important for the educative
process, because it promotes analytic behavior by the classroom teacher.

rhe Use of Taxonomies

It appears quite clear that there must be a statement of objectives at
three levels to increase analyses of cducational goals in behavioral terms.
Krathwohl focuses attention on measures to facilitate the statements of
objectives.

For the intermediate level Krathwohl suggests that the taxonomics®
have been quite uscful in analyzing objectives. The two taxonomics will
therefore receive some attention here.

The taxonomies grew out of a desire to eliminate confusion regarding
evaluation of educational objectives. These writings attempted to develop
some commmonality in terms used between evaluators and between institu-
tions. With a common, precisc means of communicating educational goals,
some sharing of learning devices, matcrials, and curricula could occur. Thc
taxonomy used by Krathwohl is basically a classification system of the kinds
of behavior that should result from a learning session; therefore, pupil
behavior is emphasized. Each behavioral objective is divided into two parts:
the behavior the student should demonstrate and the subject matter or
content used by the student. Bchaviorally-stated teacher goals are Krath-
wohl’s main concern: the taxonomy does not classify the content or
subject ma‘er itsclf.

Two taxonomies have been devcloped and published:  the cognitive
domain and the affective domain. There is an investigation to determine
the feasibility of developing the Psycho-Motor Domain, which would
include physical education and technical subjects.

Krathwohl describes the taxonomies as follows:

Basically the taxonomy is an educational-logical- psychologxcal classification
system. The terms in this order reflect the emphasis given to the organizing

5 See Bloom, et al. (1), and Krathiwohl, et al. (2).
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principles upon which it is built. It makes educational distinctions in the sense
that the boundaries between categories reflect the decisions that teachers make
among student behaviors in their development of curriculum, and in choosing
learning situations. It is a logical system in the sense that its terms are defined
precisely and are used consistently. In addition, each category permits logical
subdivisions which can be clearly defined and further subdivided as necessary
and useful, Finally the taxonomy seems to be consistent with our present
understanding of psychological phenomena, though it does not rest on any
single theory,

The scheme is intended 1o be purely descriptive so that every type of edu
cational goal can be represented. It does not indicate the value or quality of one
class as con.pared 1o another. It i impartial with respect to views of education.
One of the tests of the taxonomy has been that of inclusiveness—could {it] only
classify «li kinds of educational objectives (if stated as student behaviors) in
the framework? In general, it seems to have met this test.”

Cognitive Domain

The cognitive domain is basically divided into a category labeled

“knowledge” and five categories of the skills and abilitics to usce this
knowledge. A brief outline of the cognitive domain follows:

118

1.00 Knowledge

1.10 Knowledge of Specifics
1.11 Knowledge of Terminology
1.12 Knowledge of Specific Facts

1.20 Kunowledge of Ways and Means of Dealing With Specifics

1.21 Knowledge of Conventions

1.22 Knowledge of Trends and Sequences

1.23 Knowledge of Classifications and Categories
1.24 Kuowledge of Criteria

1.25 Kunowledge of Methodology

1.30 Knowledge of tlie Universals and Abstractions in a Field
1.31 Knowledge of Principles and Generalizations
1.32 Knowledge of Theories and Structures

2.00 Comprehension

2.10 Translation
2.20 Interpretation
2.30 Extrapolation

3.00 Application

4.00 Analysis

4.10 Analysis of Elements
420 Analysis of Relationships
4.30  Analysis of Organizational Principles

¢ Krathwohl (3), p. 21.
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5.00 Synthesis

5.10 Production of a Unique Communication
5.20 Production of a Plan, or Proposed Set. of Operations
5.30 Derivation of a Set of Abstract Relations

6.00 Lvaluation

0.10 Judgmenisin Terms of Internal Evidence
6.20 Judgments in Terms of External Criteria®

Within the taxonomy on the cognitive domain, there are subcate-
gorics, definitions, illustrative objectives taken from cducational literature,
a summary of the kinds of test items that can be used in cach category, some
discussion on the problems involved in cvaluating behavior in - cach
category, and many cxamplcs of test items.

Krathwoll states that this Taxonomy is hicrarchical in nature, because
cach category is included within the next higher category. Each category
requires the behavior of the one previous to it, thus cffecting a simple to
complex motion. e further states:

Perhaps the idea of the continuum is most easiiy gained from looking at
the major headings of the cognitive domain, which include knowledge (recall
of facts, prir.ciples, ete.), comprehension Cability to restate knowledge in new
words), application (understanding well enough to break it apart into its
parts and make the relations among ideas explicit), synthesis (the ability to
produce wholes from parts, to produce a plan of operation, to derive a set of

abstract relations), and evaluation (the ability to judge the val:z of material
for given purposes.®

Affective Domain

Krathwohl states that there are poorer educational objectives in the
affective domain than in the cognitive domain. Many problems exist in
defining appreciation, value, and attitude. In developing the taxonomy, an
attempt was made to attach certain meanings to terms such as interest,
value, attitudes, and appreciations. This was abandoned in favor of the
usc of a process called “internalization” as a structuring principle for the
hierarchical framework of the Taxonomy. Internalization in this case means
the change or inner growth that occurs in an individual as he becomes aware
of and adopts certain attitudes and principles which are inherent in forming
sclected value judgments and behaving according to his values. Krathwohl
suggests that it is quite similar to socialization. An understanding of the
internalization process may be gained from a study of the taxonomy
structure of the affective domain, discussed below and shown in outline
form in this chapter.

We begin with the individaal's being avvare of the stimuli which initiate
the affective behavior and which formn the context in which the affective be-
havior occurs. Thus, the lowest category is 1.0 Receiving. It is subdivided into

7 Bloom, et al. (1).

* Krathwohl (4), p. 87.
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